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IS SCHOOL OVER. ... for any of us 


Those of us in process control work realize that 
learning, too, is a continuous process. If we are to 
produce high quality products at minimum cost, we 
must apply the right tool for each process control job. 
Before we can select intelligently, however, we must 
learn and understand how all available tools work 
and how each is used. A rapidly expanding and 
changing technology further complicates the picture, 
with the result that school is never really over .. . 
for any of us. 


An excellent instrument “refresher course’’ is avail- 
able this year; the 11th Annual Instrument-Automa- 
tion Conference and Exhibit, to convene at the New 
York City Coliseum, September 17th to 21st. 


Instrument manufacturers will exhibit and des- 
cribe their latest equipment. Classroom sessions 
will be conducted daily. Instrument users and manu- 


facturers wil! learn more of product uses, and needs 
Milton Roy Company wil! be tere, at booths 74 
715 and 716. We hope that we will have the opportunity 
to explain our equipment to you, and its application 
to your specific chemical metering needs. If you cant 
attend, then write for the “‘textbooks”’ listed below. 
They contain the “what”, “why” and “how” d 
controlled volume pumping and, probably, th 
economical solution to your chemical feed problem 
Bulletin 455 “Controlled Volume Pumps in Pape 
Making” 

Bulletin 953 “Controlled Volume Pumps in Indu 
trial Water Treating” 

Bulletin 1253 ‘Controlled Volume Pumps in Proces 
Instrumentation” 


Milton Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 


milton 


Engineering representatives in the United States, Canada, 


Mexico, Europe, Asia, South America and Africa. 
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® Reduces body turbulence and erosion. 


¢ Longer seat ring life —retains 
tight closure. 






@ High lift in all sizes for better 
control— greater rangeability. 






¢ Fewer parts—simplified and 
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BODY. The split body construction provides single seat omy. Integral flanges are available where speci 

design which retains internal contour of the same area as facings are required. 

relating pipe size...eliminates pockets and shoulders... 

reduces erosion. 5 PLUG GUIDE. Hard metal guides of close tolen 
be inserted through stuffing box without rest 

SEAT RING. The body flanges retain seat ring in perfect threads, welding, pressing or staking. Interchange 

alignment with valve plug. The valve seat is not affected by Teflon guide bushing. 


stresses fr ‘essure or thermal shocks. , 
stresses trom pressure OI! erm SNOcCKS The Soundest Approach to Fluid Flow Ce . 


VALVE PLUG AND STEM. Valve plugs are contoured Annin Valves have proven to be the answer to thet 
to provide either linear, percentage, or semi-throttle char- fluid control problems common in the process ini 
acteristics. Elimination of wings, or skirts, reduces turbu- Chemical, Petroleum, Paper, Steam, Power Plants,at 
lence, wire drawing, plug vibration and noise. others. Today, Annin Valves are recognized by conltg 

neers and valve designers as the outstanding valve# 
SEPARABLE FLANGES. Can be interchanged at will. ment of the past twenty-five years for the control alt 
Carbon steel flanges can be mounted on alloy bodies for econ- erosive, or viscous liquids. 


OTHER BODY DESIGNS PROVIDE FLEXIBILIFY IN INSTALLATIO} 
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Automation 







q During the last year responsible members of many industrial organizations have put 
together a surprising amount of automation information. Not that there is a better 
definition of automation, rather they have derived an individual understanding in 
terms of the problems facing their operations. Not long ago automation was a paradox 
— the more it was discussed, the more difficult it was to assume a common under- 
standing. Certainly there is less of this feeling today. 







@ Although used daily about everything from adding machines to razors, automation is 
more and more considered to be a concept or philosophy of production and manufac- 
turing. It is a way of thinking about an entire industrial operation from raw materials 
to finished production including such non-manufacturing operations as sales and account- 
ing. At one point this concept was difficult to swallow because it looked too far away 
and too impractical. A longer second look has revealed a practical approach. 















g Automation involves all technologies and scientific endeavor -— not just electronics and 
feedback. It ranges from mechanical engineering to human engineering including less 
kindred disciplines as psychology, electronics, cost analysis and management. Even 
though the broad look must include a view of the production system as integrated units, 
the individual steps can be divided to workable levels. Underlying the success of 
automation is direction from top management. They must approve its study and get 
it started and then be included as a part of its operation. It’s like a surgical operation 
on a millionaire patient — the patient says in approving the operation — “go ahead, I 
can’t do it myself — you're the expert, it costs me money, but I know it will save my 
life, and naturally I must cooperate or there will be no operation.” 












q@ It’s no exaggeration that greater efficiency in production is necessary if we expect to 
maintain our standard of living in the face of rapidly increasing population. Call it 
automation if you will, but it is happening and will be bigger with every passing day. 





re If competition does not demand it, the changing times will. 

@ Many businessmen are not alarmed, when they find that automation varies widely in 
wv ; its degree of implementation and extent. The chemical and petroleum industries have 
to the been applying automatic process controls for nearly 50 years — yet they have only 
oss a scratched the surface. On the other hand, many highly productive industries have 

not even started automation. Each industry has its own problem — yet the basic 


elements are the same in making each unit of a process and ultimately the plant a more 
efficient operation — information, communication, evaluation, decision, and action. 





Automation is complicated and complex. It requires an engineering and scientific 
approach. The fruits of its efforts should stimulate management to sharpen its skills 
and knowledge to operate with a new business concept. It offers the opportunity to 
reap more of the good and less of the bad in human relations and material wealth. 


Ciaaile 


Editor 
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EDUCATION for AUTOMATION — 
A Major Challeng 


by Robert T. Sheen, President, Instrument Society of Amerig 


THE SHORTAGE of technically trained man- 
power that confronts us is a challenge to effective 
employment of industrial plants. Long range 
aspects are a threat to an economically and tech- 
nologically healthy America. 

One of the major accomplishments of JSA this 
year, a step towards increased education and 
training, is the proposed Foundation for Instru- 
mentation Education and Research. Before de- 
scribing the Foundation and its objectives, let’s 
consider some of the specific needs that have led 
to its creation. 

This existing scarcity of manpower dictates the 
efficient use of human effort, to increase the aver- 
age output of goods or services by individual 
workers and to ensure continued production of 
high quality products at minimum costs. Toward 
this end, industry relies, at an accelerating rate, 
on the science of instrumentation. To realize the 
maximum benefit from instruments, however, we 
must have trained personnel to design and build 
this equipment — to install, operate and service it. 
The danger in failing to fill this need lies, obvi- 
ously, in a slowing down of our technological 
progress. 

Consider, for example, the instrument engi- 
neer’s task. He must draw upon the reservoirs 
of all knowledge to synthesize a workable solution 
to a problem in measurement, computation or 
control. Assuming he wants to control tempera- 
ture at the top of a fractionating column, he needs 
a control instrument. In a dynamic sense, the 
controller will take a compensatory action when- 
ever the temperature deviates from its prescribed 
value. The instrument engineer must select an 
appropriate controller, matched to the plant and 
the process, to effect the desired performance. 
Ideally, he should know the dynamic character- 


‘The wide-spread need for accelerated technical training of 
engineers in the instrumentation and automation field is a 
critical problem. The /nstrument Society of America moves 
forward with a major program for increased education and 
a better understanding of automatic control technology. 





President, Milton Roy Co., Phila, & 


istics of the plant — process complex; he shoul 
know the nature of various modes of control - 
proportional, rate, reset, their combinations an 
interactions — and armed with this understané 
ing, attack the problem of instrument selectig 
with success. 

A limited understanding of the dynamic 
havior of the process and plant, however, cm 
result in difficulty in selection of the optimm 
controller for any given conditions. Or, when th 
process is in the planning stage, it may be ove 
designed for safety, thereby resulting in storage 
capacities that are excessive, and throughout cor 
siderably less than theoretically possible. There 
sult, of course, is something short of the desire 
efficiency. 

Instrument selection is not the only problem. 
The instrument engineer, the process designer al 


the operations manager are also equally cor! 


cerned with the determination of the prescribel 
point about which control action is to take place” 
Out of experience, out of pilot plant operations 
out of balance sheet analyses there gradual 
emerges a “preferred” combination of instrumett 
set points. 
troller set points, however, is a static problem 
mathematically speaking. Some plants have ca 
culated optimum set point data, but not enough 
have resorted to this technique. And yet, from 
the wealth of operating data available in plants 
it is a relatively simple matter to make up tablé 
or nomographs showing optimum combinations 
corresponding to different products, raw matetr 
als, etc. Techniques exist to furnish operatilf 
crews, their supervisors and plant managemell 
with the information they need to select the bet 


The prescription of optimum Col ' 
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controller, the best set point, the best productiél 
schedule. The need is for this information to 


ISA Jo 






















communicated in a matter in which it can be 
easily assimilated. 


These examples illustrate, in part the wide- 
spread need for accelerated educational programs 
to supply the trained man-power necessary at all 
levels. Discussions of the role that the Jnstru- 
ment Society of America might play in aiding in 
the solution of this problem were started in its 
Education Committee in 1952 under the able 
chairmanship of Dr. Robert J. Jeffries, the pres- 
ent nominee for President-Elect-Secretary of the 
Society. Recommendations from that Committee 
were studied and further emphasized by the Soci- 
ety Structure and Planning Committee, Phil 
Sprague, Jr., Chairman, with the result that a spe- 
cial President’s Commission was appointed one 
year ago by Past President Warren H. Brand. 
The men serving on this Commission are listed on 
the bottom of this page. 


At the first meeting of the Development Com- 
mission in February, 1956, Dr. Jeffries presented 
in a most compelling fashion the training and 
education requirements for the advancing tech- 
nology of instrumentation and proposed an out- 
line of the activities and functions of the suggested 
Foundations. With this impetus, the Commission 
proceeded to study and crystallize the Founda- 
tion’s activities, organizations and relationships. 
Their recommendations have now been approved 
by the Executive Board of the Society and recom- 
mends the formation of a separate corporation to 
be known as a FOUNDATION FOR INSTRU- 
MENTATION EDUCATION AND RESEARCH. 
This non-profit corporation will have the objec- 
tive “to stimulate, guide, and support programs 
of education and fundamental research in the field 
of instrumentation.” 


ISA EDUCATION FOUNDATION COMMISSION 


It is planned that a Board of Trustees will gov- 
ern the Foundation and that JSA will be repre- 
sented on that Board along with leaders from the 
various branches of industry in which instrumen- 
tation plays an important part, and with repre- 
sentatives of educators and the government. Fi- 
nancial support for the Foundation from JSA will 
be from the allocation of all funds from sustaining 
memberships, and from a specific portion of the 
space charge to exhibitors for the Annual ISA 
Show. Support is expected from other founda- 
tions, trade associations, government agencies, 
companies and individuals. It is anticipated that 
this Foundation will come into being immediately 
following this annual Council meeting of JSA. 

Initially, the National Office of JSA will be the 
office of the Foundation, and the Executive Diree- 
tor of ISA will serve as Executive Director of the 
Foundation. A Director of Education and Re- 
search and the necessary staff will be employed 
by ISA to carry out the programs approved by the 
Trustees. 

The functions of the Foundation will be largely 
conceptional and catalytic. In general, the Foun- 
dation will assist in developing instrumentation 
education and research programs for societies, 
governmental, industrial and educational groups 
at all levels. These programs will be implemented 
through JSA, individual industries and industrial 
trade associations; civic, labor and fraternal or- 
ganizations; educational institutions and govern- 
mental agencies. Complete details on the Founda- 
tion for Instrumentation Education and Research 
will be published at a later date. 

Every member of JSA can justifiably take pride 
in the active part that our Society is taking in this 
fundamentally important work of instrumenta- 
tion education—a growing need. 
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The IGY 


Earth Satellite Program 


THE SATELLITE PROGRAM of the U. S. National Com- 
mittee for the International Geophysical Year has as its 
primary objective the acquisition of knowledge about the 
outer atmosphere and the particles and radiations imping- 
ing upon it from the sun, stars, and interplanetary medium. 

The IGY satellite program represents the first of man’s 
steps toward reaching out directly into the universe in his 
search for physical knowledge far beyond the reach of air- 
craft, balloons, and even rockets. Yet the satellite program 
represents an extension of the upper atmosphere rocket 
sounding program of recent years and of that planned for 
the IGY. It was for this reason that Dr. Joseph Kaplan, 
Chairman of the U. S. IGY Committee, initially dubbed the 
program LPR—long playing rocket. 

Rockets permit us to make direct observations of phe- 
nomena that are either only indirectly observable, or are 
not observable at all, from the surface of the earth. They 
also provide a technique for measuring the altitude depend- 
ence of various geophysical parameters. Rockets, however, 
have two limitations: First, their total flight is extremely 
short while the time spent in a particular altitude range is 
even shorter. Second, their flight paths are restricted to 
a small cone of the atmosphere. 

In spite of these limitations, research rockets continue to 
represent a unique tool, particularly within the region be- 
tween the maximum range of sounding balloons (about 
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by Hugh Odishaw 


Executive Secretary 
U. S. National Committee for the IGY 
National Academy of Sciences 
Washington, D. C. 


100,000 feet or so) and the minimum altitude that can gy» 
tain satellite flights (about 200 miles for practical py 
poses). The advantage of satellites is that they provik 
a vehicle for carrying instruments above the dense portin 
of the atmosphere, making possible direct observations an 
measurements; they are able to traverse a broad expan 
of the high atmosphere and are expected to endure overa 
appreciable period of time. It is the latter features whid 
will yield synoptic data—the primary objective of all th 
studies during the International Geophysical Year. 

The IGY satellite program embraces a number of topic, 
some of an engineering, some of a scientific nature. Pe 
haps most directly related to the former are the physical 
characteristics of the orbiting satellite itself, the rocketn, 
and the launching aspects. The scientific aspects relate to 
the ground station observations and measurements tok 
conducted by both radio and optical techniques and to th 
experiments made possible by inclusion of instrumentation 
in the satellite. From the ground, observational data ca 
be secured permitting the tracking of the satellite, dete 
mination of its orbit and the issuance of ephemerides, ail 
the conduct of several experiments: air density determin 
tions, geodetic studies, and investigations of the distrib 
tion of mass in the earth. From within the satellite, ® 
strumentation will provide data on particles and radiation 
impinging upon the high atmosphere. 


Figure 1. The satellite three 
stage rocket vehicle will 

launched from Cape Caneveral, 
Florida. The latitute of launch- 
ing (25° 28’) determines the min- 
imum inclination of the orbit 
It is hoped to be inclined approx: 
imately 40° from the Equator 
Satellite speed will be approxi 
mately 18,000 mph at an altitude 
of 300 miles above the earth. 
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INTERNATIONAL GEOPHYSICAL YEAR 


During the International Geophysical Year, 1957- 
1958, the world’s scientists will conduct the most 
comprehensive study of the earth ever undertaken. 
At least forty-seven nations will participate: Argen- 
tina, Australia, Austria, Belgium, Bolivia, Brazil, 
Bulgaria, Canada, Chile, Colombia, Czechoslovakia, 
Denmark, Dominican Republic, Finland, France, Ger- 
many (Dem. Rep.), Germany (Fed. Rep.), Great 
Britain, Greece, Hungary, Iceland, India, Indonesia, 
Ireland, Israel, Italy, Japan, Mexico, Morocco, 
Netherlands, New Zealand, Norway, Pakistan, Pana- 
ma, Peru, Philippines, Poland, Portugal, Spain, 
Sweden, Switzerland, Tunisia, Union of South Africa, 
Uruguay, United States, USSR, and Yugoslavia. 

The U. S. National Committee for the IGY, estab- 
lished by the National Academy of Sciences, is in 
charge of planning, directing, and executing the U. S. 
program in cooperation with many universities, insti- 
tutions, and agencies. Federal support for some as- 
pects of the program has been obtained by the Com- 
mittee through the National Science Foundation. 

The principal objective of the program is to obtain 
synoptic data. Accordingly, emphasis has been placed 
on those disciplines of geophysics which require sim- 
ultaneous observations throughout an appreciable 
portion of the world. The value of the data in each 
discipline is enhanced considerably by the acquisition 
of data in other disciplines, for most of these fields 
are interrelated in some fashion. The principal types 
of studies in each discipline are outlined below. 


Rockets and satellites are considered tools rather 
than disciplines. Aurora and Air Glow—Spectroscop- 
ic, photographic, radar, and visual observations of the 
aurora. Photometric observatons of air glow. Cos- 
mic Rays—Mass and energy spectrum of primary 
cosmic rays. Fluctuations in cosmic ray intensity. 
Geomagnetism—Fuller mapping of the earth’s mag- 
netic field. Rapid magnetic field fluctuations. Gla- 
ciology—Census of glaciers. Stratigraphy and ther- 
mal regimen. Ice thickness measurements in Antarc- 
tica and Greeland. Gravity—Pendulum measurements 
to establish a common gravity standard. Gravimeter 
measurements. Jonospheric Physics—Vertical inci- 
dence soundings of the ionosphere. Forward and 
back scatter studies. Terrestrial and extra-terres- 
trial radio noise measurements. Longitude and Lati- 
tude—Determinations of astronomical longitudes and 
latitudes. Moon position program. Meterology— 
High altitude rawinsonde observations. Solar ra- 
diation studies. Measurements of zone and carbon 
dioxide in the atmosphere. Oceanegraphy—Short- 
and long-period sea level measurements. Deep cir- 
culation of waters moving north from Antarctica. 
Equatorial current systems. Seismology—Seismic 
exploration of the crustal structure. Earthquake 
studies, particularly in remote regions like Antarc- 
tica. Solor Activity—Optical and radio observations 
of solar activity, particularly sunspots, flares, plages, 
coronal emissions, solar magnetic fields, and radio 
wave emissions. 








Satellite Rocketry 


A three-stage rocket will be used to place the satellite on 
orbit. The rocket length will be about 72 feet with a maxi- 
mum width of 45 inches. It will be finless, using internal 
controls for guidance. The first two engines will be gimbal- 
mounted: electro-hydraulic devices will control pitch and 
yaw while auxiliary jets will establish roll control. 

The first stage will have a thrust of 27,000 pounds. It 
will propel the system upwards, gradually tilting, until 
burnout when the vehicle will be moving at an inclination 
of approximately 45 degrees. The first stage is discarded 
at burnout, and the second stage takes over. 

Like the first stage, the second is a liquid fuel rocket. 
The nose of this stage includes the control systems for all 
three stages: guidance during the flight of the first two 
stages, guidance during the coasting of the second stage, 
and spinning of the third stage. 

The second stage motor drives the vehicle to an altitude 
of about 130 miles and then coasts some 700 miles to attain 
the desired satellite altitude of between 250 and 300 miles. 
At this altitude, appreciably after the nose cone has been 
ejected, the third and final stage is spun. The second stage 
is discarded, and the third stage quickly consumes its solid 
fuel in impelling the satellite into its orbit with the neces- 
sary orbital velocity of 18,000 miles per hour. 


Satellite and Its Orbit 


The first satellite will be spherical in shape with a di- 
ameter of approximately 20 inches and an overall weight 
of about 21.5 pounds. Half the weight will be required for 
the structure itself, leaving half for instrumentation. The 
latter will include the radio transmitter needed in the radio 
tracking program, telemetery equipment, and experimental 
instrumentation. 

Once the satellite has been placed on orbit, it becomes 
4 celestial body, removed from human control. Its orbit 
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will be elliptical, for it is not likely that precise enough 
control of the several launching stages can be achieved so 
as to provide a circular orbit. The elliptical orbit is ex- 
pected to range between 200 and 1500 miles. 

The life of the satellite will depend largely upon its al- 
titude. Rarefied though the atmosphere is in those regions, 
the density is sufficient to affect the satellite’s horizontal 
velocity. Estimates of its life can range from minutes to 
more than a year. Assuming for simplicity a circular orbit 
and using currently estimated values of air densities, a 
satellite at an altitude of 100 miles would last less than one 
hour; at 200 miles altitude, its life would be about 15 days; 
at 300 miles it might stay up about a year. 

Moving at a speed of about 18,000 miles per hour, the 
satellite will have a period of about 90 minutes. If its orbit 
were circular and the period exactly 90 minutes, the plane 
of orbit would rotate westward by 22.5 degrees. Its long- 
er, elliptical path and other irregularities will probably in- 
crease this westward rotation to perhaps about 25 degrees, 
The successive, continuous westerly displacement will mean 
that the orbit will over a period of time traverse over all 
parts of the earth within its latitude bandwidth. 

The orbit will be inclined approximately 40 degrees from 
the Equator. This orbit permits the satellite to revolve 
about the earth in an apparent latitude range of about 40 
degrees on either side of the Equator. The iatitudinal 
bandwidth is sufficiently broad so as to ensure coverage of 
an appreciable portion of the high atmosphere. 

The satellite will be a small object in the heavens, and 
it will be possible to see it only in the early morning or 
late evening hours when the observer is in darkness but 
while the satellite is illuminated by the sun. Under opti- 
mum conditions the satellite will be barely visible for its 
brightness will be similar to that of a stellar magnitude of 
between 5 and 6. The use of binoculars or low power tele- 
scopes will, of course, considerably improve the chances of 
seeing the satellite. For such observations, however, the 
orbit must be reasonably well known. 
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Figure 2. Band width of the satellite’s orbit ranges from between 40° above and below the Equator as it circles the 


earth in ?n eiliptical path. 
about 25 with each revolution of the satellite. 


Tracking 

Provisions are needed for both radio and optical tracking. 
Each system has its advantages and difficulties. The radio 
tracking system will ensure acquisition and will provide 
rather precise orbit data but there is always a chance of 
the failure of the transmitter in the satellite while the life 
of the batteries precludes radio observations beyond about 
the first two weeks of flight. The optical system provides 
greater precision but, with a somewhat narrow field of 
view, requires an approximate orbit. Teams of amateurs 
will be used for satellite acquisition, supplementing the 
radio tracking effort. It is believed that these measures 
will yield acquisition data, that the radio system will pro- 
vide valuable orbit data, and that the optical system will 
permit continuation of precision measurements throughout 
the life of the satellite. 

Radio tracking will be achieved through a radio angle 
tracking system developed by the Naval Research Labora- 
tory, called “Minitrack.” The principle utilized in this sys- 
tem is the familiar interferometric one. A transmitter in 
the satellite issues a 20-50 milliwatt signal at a frequency 
of 108 Mc. Ground station receivers, employing sets of an- 
tennas along, say, east-west and north-south lines, yield 
fixes by phase comparison. The expected precision of ob- 
servation is about 3 minutes of arc under normal conditions, 
possibly improving to a precision of 20 seconds of arc for 
observations at small zenith angles or at night. 

Stations currently planned for this Minitrack chain in- 
clude the following sites: Santiago and Antofagasta 
(Chile), Lima (Peru), Quito (Ecuador), Panama, Antigua 
(British West Indies), Havana (Cuba), and Jacksonville, 
Washington, and San Diego in the United States. 

Precision optical observations will be made using a modi- 
fied Schmidt camera developed by Dr. F. L. Whipple, Smith- 
sonian Astrophysical Observatory. Continuous strip film 
will simplify the problem associated with following the 
satellite. To provide accurate timing, crystal clocks cali- 
brated against WWYV will provide a signal for simultaneous 
photography. Time must be read to a millisecond. 

The path of the satellite must be known to a precision 
of about 2 degrees before the Schmidt cameras can be em- 
ployed. It is expected that either the amateur visual ob- 
servation program or the Minitrack system will provide 
this information, and possibly both. 

Some of the proposed photographic observation stations 
are along the 75th meridian, as are most of the radio sta- 
tions, while others extend east-west toward the northern 
end of the-satellite’s bandwidth where visibility conditions 
appear most favorable. The presently planned group of 
stations includes the following locations: White Sands, 
New Mexico, and Cocoa Beach, Florida; Venezuela, Quito, 
and Antofagasta. Desirable locations for additional sta- 
tions include Australia, Argentina, Egypt, India, Japan, 
Hawaii, South Africa, and Morocco. 


Geophysical Observations 
The IGY satellite program provides opportunity for two 
categories of geophysical research. There are those ex- 
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As the earth rotates beneath it, the orbit will be displaced in a westward direction by 


periments which can be conducted through instrumentation 
in the satellite itself. Then there are the investigations 
possible through ground station observations. 


A variety of experiments for inclusion in the satellite 
have been proposed, and these inevitably deal with the par. 
ticles and radiations coursing through the high atmosphere. 
Examples of such experiments include cosmic ray obserya- 
tions, ultra-violet radiations, interplanetary dust or me. 
teoric matter, several ionospheric experiments, and mag- 
netic field experiment that might shed light on the Stormer 
ring current. 


The small size of the initial satellites, however, will re 
strict the pay load to a few pounds at most, and only a few 
inboard experiments will be possible. Plans for the first 
satellite include instrumentation for the measurement of 
internal temperature and pressure and for two experi- 
ments: one in cosmic rays, the other in ultra-violet radia- 
tion. 


‘Measurements of temperature and pressure will be use 
ful in two ways. First, they will reveal something of the 
operating conditions within the satellite, perhaps thereby 
providing guidance with respect to the design of subse 
quent satellites. Second, they may also provide some in- 
teresting technical information of a broader nature. The 
measurement of temperature, for example, may tell us 
something about the albedo of the earth. Since the satel- 
lite will be pressure-tight, continuous pressure measure- 
ments may tell us something about small meteors if the 
satellite is punctured in flight: it may be possible to cal- 
culate the size of such a meteor by measuring the rate of 
gas escape from the satellite. 


The cosmic ray experiment will permit direct observa- 
tions of primary radiations, which are masked by absorp 
tion in the earth’s atmosphere. Geiger counter instrumen- 
tation will be used. The data will be stored in a memory 
device and then read off periodically. 

The ultra-violet experiment will be concerned with the 
Lyman-alpha region at 1216 angstroms. The satellite af 
fords an opportunity to observe this radiation on a long: 
term basis and thereby, it is hoped, to determine the it- 
fluence of solar flares on its emission from the sun. It 
may also be possible simultaneously to make similar ob 
servations from some direction other than that of the sun. 
Correlation between the two types of intensities may pre 
vide an estimate of the average density of hydrogen atoms 
and ions in space. 


Bearing in mind the pioneering nature of the IGY satel- 
lite effort as well as the pay-load restrictions in the early 
efforts at least, it may well be that the most interesting 
eategory of experiments is that which can be conducted 
from ground observation stations. The initial tracking will 
in itself be an interesting technical problem. As the pre 
liminary data are obtained and fed into computers, orbit 
calculations become possible. Orbit calculation centers 
will be established in connection with both the radio and 
optical programs. Ephemerides will be published, and as 
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t of data increases the precision of the orbit de- 


amoun 
cad tions will increase. 


types of studies can be conducted with precise or- 
data: density, geodetic, and structural. 
The structure of the earth with respect to its oblateness 


its mass distribution is not well known. Perturba- 
in the orbit will be caused by variations in the earth’s 
distribution, and the analysis of such perturbations 
may yield increased knowledge of the mass distribution. 
Moreover, there will be a regression in the nodes of the 
orbit caused by the equatorial bulge. Calculation of this re- 
gression should yield a better value of the earth’s oblate- 


Pace the orbit of the satellite has been established, the 
positions of points on the earth can be determined accu- 
rately. The practical application of this in surveying is 
obvious, and such investigations would supplement those 
to be undertaken in the IGY latitude-longitude program. 
The density of the higher atmosphere is a matter of 
doubt: various extrapolations vary by as much as 100. 
Even the small amount of air present at the satellite alti- 
tude will have an effect on its orbit and in time on its life, 
for the satellite will finally spiral in to the earth, consum- 
ing itself in the denser atmosphere. Careful calculations 
may yield the loss of energy suffered by the satellite due 
to friction, and these should provide a better value for air 
density at various altitude ranges. 
The ground observation stations listed above, whether 
optical or radio, represent a preliminary group, for it is 
that many nations will establish additional stations 
in the latitude range between 40 degrees on either side of 


the Equator. 
International Cooperation 


Like the other IGY programs, the satellite endeavor is 
part of a many-nation effort. The partial list of stations 
suggested above indicates how the participation of a num- 
ber of nations can assist in achieving the program’s ob- 
jectives. The list is a preliminary one, for the U. S. Na- 
tional Committee hopes and expects that, both at home and 
abroad, many additional stations will be established. The 
frame of reference for the satellite program was estab- 
lished by the many nations participating in the IGY. Our 
own specific interest in research satellites began with the 
adoption of resolutions in the summer and early fall of 
1954 by three international organizations regarding the de- 
sirability of such tools: the International Scientific Radio 
Union, the International Union of Geodesy and Geophysics, 
and the Special Committee for IGY (CSAGI) of the Inter- 
national Council of Scientific Unions. The CSAGI resolu- 
tion, directly applicable to the IGY effort, was adopted on 
4 October 1954 and read: 

“In view of the great importance of observations @uring 
extended periods of time of extra-terrestrial radiations and 
geophysical phenomena in the upper atmosphere, and in 
view of the advanced state of present rocket techniques, 
CSAGI recommends that thought be given to the launching 
of small satellite vehicles, to their scientific instrumenta- 
tion, and to the new problems associated with satellite ex- 
periments, such as power supply, telemetering, and orienta- 
tion of the vehicle.” 

Studies were promptly initiated by the Academy relating 
to the feasibility of such an effort and its scientific merits. 
On 14 March 1955, the Committee submitted its recommen- 
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Figure 3. Cross section of the atmosphere up to 600 km 
showing satellite temperature and altitude. 

dations to the Government, submitting additional program 

details on 6 May 1955. The Government’s support of the 

program was announced by CSAGI in Brussels and by the 

White House on 29 July 1955. 

Since then considerable progress has been achieved in 
the program. The Committee had requested that the De- 
partment of Defense assume primary responsibility for the 
rocket system, launching, and sundry related logistics and 
operational aspects. This assignment to the _ three 
services has been placed under Navy management, and 
Project Vanguard (the code name for the military support 
effort) was established at the Naval Research Laboratory 
under the direction of Dr. John P. Hagen. The Committee 
has also designated the Naval Research Laboratory as the 
institution to conduct the Minitrack program ‘currently 
contemplated and which rests upon a development by that 
laboratory. The Committee has assigned similar responsi- 
bilities to the Smithsonian Astrophysical Observatory, un- 
der the direction of Dr. F. L. Whipple, in connection with 
the visual and photographic observation programs. 

The U. S. National Committee has established a Techni- 
cal Panel on the Earth Satellite Program, analogous in its 
functions to the Committee’s other technical punels. The 
membership includes R. W. Porter (chairman), Hugh Odi- 
shaw (secretary), Joseph Kaplan, H. ©. Newell, Jr., W. H. 
Pickering, A. F. Spilhaus, Lyman Spitzer, Jr., J. A. Van 
Allen, and F. L. Whipple. 

The program is an ambitious and difficult one. The time 
table is a demanding one. Yet the Committee hopes that 
the first satellite can be placed on orbit in the autumn of 
1957 and that perhaps a dozen launchings can be attempted 
during the IGY period. These efforts have been undertaken 
because of the unique tool represented by the satellite, for 
the essential scientific basis for the satellite program is to 
be found in the need for basic, directly apprehended data 
from phenomena in the outer atmosphere. The lack of 
such data may well represent the single most important 
factor in the incompleteness of present explanations and 
theories in such disciplines as auroral and ionospheric 
physics. 
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Electronic control systems now compete with Pneumatic 


systems in many installations. One of the more important 


considerations 


is the control valve actuator. What point 


should be considered in selecting the right actuator? This 
article discusses cost and performance of three more commop 
type actuators—electric, electro-pneumatic and electro-hydraulic. 


Factors in Selecting Valve Actuators 


for Electronic Control Systems 


THE RAPID INCREASE in use of electronic control sys- 
tems puts increased demands on the application and de- 
sign engineer to properly select valve actuators for use 
with these systems. In addition to physical requirements 
it is necessary to consider such factors as cost, speed, 
linearity, hysteresis, sensitivity, dead band, frequency re- 
sponse characteristics, thrust, stiffness, fail safe operation, 
and explosion proofing. 

Before these cost and performance factors are considered, 
it will be helpful to review the operation and construction 
of the three actuator types covered in this article—electric, 
electro-pneumatic and electro-hydraulic. 

Apparently, the most sensible solution is to use the elec- 
trical signal directly to position the valve instead of con- 
verting it into pneumatic or hydraulic power. However, 
no satisfactory and economical solution seems to be mar- 
keted so far. The reason being a number of difficulties that 
apparently can be solved at lower cost by other means. 

One difficulty is that the output signal of commercially 
available electronic controllers does not suffice to drive a 
motor directly. The signal range from 0.5 to 5 milliam- 
peres involves actuator loads up to 6000 ohms. The 4 to 8 
milliamperes signal involves actuator loads up to 18,000 
ohms. Amplification of the signal is thus required. 

The rotary motion of the motor requires a gear train and 
rack-and-pinion drives or similar mechanisms to position 
a sliding stem valve. Most control systems have sufficiently 
high resolution sensitivity to continually adjust the control 
valve within small limits around an average position until 
major load changes require a new average position. The 
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wearability of drives under such conditions has to be ex 
tremely high in order to give satisfactory service over a 
reasonable period. 

Brothman and Lidz'* described a system of which part 
is illustrated in Figure 1. As can be seen, considerable 
circuitry is involved in order to make the motor reversible. 
The instrument signal EB from the controller is compared 
with the valve position signal EA. The resulting error 
signal, limited to a maximum signal, is applied to two sepa 
rate cathode followers and amplifiers. Whether relay A 
or relay B is energized, depends on the polarity of the error 
signal. The relay contacts operate the motor starter and 
determine the direction of motor rotation. The motor is 
of the wound-rotor induction type. 

A number of refinements are required. The strain-sensi- 
tive variable resistor is of the carbon-pile type and responds 
to thrust forces that act against the valve plug as well as 
to the thrust produced in closing the valve tight. The 


= 


1Superior numbers refer to similarly numbered references at end of 
article. 


Figure 1. Electric 
valve actuator cir- 
cuit for control of 
valve stem speed 

in response to error 
signal and stem 
loading force. 
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strain-sensitive resistor changes the bias of thyratron Z 
and hence the current through the solenoid. A variable 
resistance, which is part of the secondary of the motor, is 
adjusted by the solenoid, altering thus the output torque 
of the motor. This maintains the motor torque propor- 
tional to the load. 

The grid bias on the thyratron Z is not only controlled 
by the thrust but also by the error signal. This will re- 
duce the speed of the motor as it approaches zero signal in 
order to avoid overshoot. 


Electro-Pneumatic Relay 

Considerably simpler and lower in cost is the electro- 
pneumatic relay. One typical version is illustrated by the 
schematic in Figure 2. This unit converts an electrical in- 
put signal of 4 to 8 milliamperes into a pneumatic output 
signal of 3 to 15 psi air. It is an accessory to a spring-op- 
posed diaphragm valve or its equivalent. 

The conversion of the input signal into a lever motion is 
made possible by a moving coil which is also used in the 
electro-hydraulic valve actuator. The moving coil signal 
system consists of an Alnico V magnet and an assembly 
which is made of magnetic material and provides a mag- 
netic flux path. The flux passes through an air gap in 
which the moving coil is free to move. A signal current 
flowing through the coil results in a repulsion force which 
is expressed approximately by — 

y= 9 X 10° Bi 
where F is the force in ounces, B is the magnetic flux densi- 
ty in the air gap in gauss, | is the length of the wire that 
makes up the coil in inches, and i is the current in milli- 
amperes. For a given magnet structure and coil, the force 
is thus solely dependent on the current in the coil. 

The right-hand extreme of the lever is fastened to a feed- 
back diaphragm. When the electrical input signal in- 
creases, the resulting increase of force in the moving coil 
tends to move the lever arm away from the magnet. This 
depresses the feedback diaphragm. Its downward move- 
Ment moves the pilot valve stem, opening the lower port. 
The result is that the air pressure under the feedback dia- 
phragm as well as under the booster relay diaphragm in- 
creases. 

The pilot valve remains open to the air supply until the 
Pressure under the feedback diaphragm has increased suffi- 
ciently to balance the force due to electrical input signal. 

The increased air pressure under the booster relay dia- 
phragm moves the booster valve stem upward and opens 
the upper port of this valve. Supply air then flows through 
the port, increasing the loading pressure and the pressure 
on the upper side of the booster relay diaphragm. The 
upper port of the booster valve closes, as soon as the pres- 
sures on both sides of the diaphragm are equal. This re- 
establishes balanced conditions but at a loading pressure 
increased in proportion with the increased electrical signal. 

The action is similar on decreasing electrical signals. In 
either case the loading pressure follows the changes in in- 
put signal in linear relation. 
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Figure 2. Electro-pneumatic relay—Swartwout principle. 
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Electro-Hydraulic Valve Actuator 


The electro-hydraulic valve actuator has the advantages 
of the electrical actuator in that it is a self-contained unit. 
It overcomes the complications of the latter by the inherent 
cushioning effect of the hydraulic fluid. 

The signal element of this actuator is the moving coil ar- 
rangement described before as being used with the electro- 
pneumatic relay. This signal element can position a four- 
way valve or a jet pipe. 

The Four-Way Valve — The basic arrangement of the 
four-way valve is shown in Figure 3. Characteristic of 
these valves is that they are subject to dynamic forces 
caused by the fluid that passes through the ports of the 
valve, the so-called flow forces. Their magnitude is, within 
certain assumptions, expressed by — 


F = 0.072 qVp 


where F is the flow force in ozs., q is the flow in cu. in. per 
sec. and p is the pressure drop through the port in psi.” 

In a practical case, the pressure drop may be 200 psi, 
the flow 3 cu. in. per sec., and the resulting flow force would 
be about 3 ozs. : 

This force has to be overcome by the input signal. When 
only a weak input signal is involved, such as is obtained 
from a commercial electronic controller, the flow force pre- 
sents a problem that may impair the performance. 

Another characteristic is the flow vs. load pressure char- 
acteristic. At first glance it seems that the valve ports 
open at the moment of displacement and immediately ap- 
ply the full hydraulic pressure to the piston load. 

This is based on the assumption that the spool in its cen- 
ter position should close the ports to the actuating cylinder 
and the slightest displacement should open them. Under 
manufacturing conditions this can hardly be obtained, and 


Figure 3. Four way hydraulic valve with actuating cylinder. 
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Figure 4. Schematic of part clearance with overlap and 
underlap of hydraulic cylinder spool. 


either overlap or underlap is the result, as illustrated in 
Figure 4. With overlap the lands on the spool are wider 
than the ports and it needs a certain finite displacement of 
the spool before the ports open. This is equivalent to say- 
ing there is a dead band to contend with. This is obviously 
undesirable and the underlapped condition is preferred. 

The result of underlap is illustrated in the two graphs* 
of Figure 5. The parameter x is the spool displacement. 
For a valve with zero underlap, corresponding to the lower 
diagram, the smallest displacement provides the full break- 
loose pressure of 950 psi across the actuating piston. 

With an underlap of 0.005 inch, the characteristic changes 
completely as can be seen in the upper diagram, and with 
a displacement of 0.001 inch, the maximum obtainable pres- 
sure is only 250 psi. 


Figure 5. Pressure vs flow characteristics of typical four way valves. 
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The Jet Pipe Actuator — One of the most important chap. 
acteristics of the jet pipe is that flow forces are praet; 
non-existent. Figure 6 illustrates the jet pipe action. From 
the jet pipe tip the oil is directed to the two closely adja. 
cent receiving orifices in the distributor block. With the 
pipe in its midposition, equal pressures exist in each re 
ceiving orifice, consequently the pressures on either side g 
the actuating piston are equal. With the slightest defies. 
tion of the jet pipe, one orifice will receive more oil than the 
other, thus displacing the piston in response to the jet Dipe 
deflection. 

Figure 7 shows the relation between the flow to the a. 
tuating cylinder at various degrees of jet pipe deflection 
and load pressure.‘ Comparing Figure 6 with Figure 7 } 
is interesting to note that the basic characteristic of load 
pressure versus load flow is the same with the underlappeg 
four-way valve as with the jet pipe. 

A schematic of an electro-hydraulic valve actuator js 
shown in Figure 8. The moving coil is fastened to the jg 
pipe and swings freely in the air gap of the magnet assem. 
bly. In operation, a torque of less than 0.03 in. oz. whic 
is 0.01 oz. on a 3-inch lever, suffices to move the jet pipe, 

If the signal current increases, the coil is pulled into the 
magnetic field and the jet pipe rotates in counter clockwise 
motion. The pressure on top of the actuating piston ip. 
creases and the piston moves downward together with the 
plug of the control valve to which it is linked. The feed. 
back lever is connected to the piston stem by means of a 
roller and a spring and follows its motion. This regultg jp 
a stretching of the feedback spring as the piston moves 
downward. The force which the feedback spring exer‘s op 
the jet pipe in a clockwise direction increases as the sy: ing 
is stretched. The consequence is that the jet pipe grad- 
ually returns to its initial position as the force of the feed- 
back spring approaches that exerted on the moving coil 
by the magnetic field. When the jet pipe is again in its 
initial position, the piston stands still. Thus each magni- 
tude of signal current produces a new position of the ac 
tuating piston which in itself corresponds to a force in the 
feedback signal which balances that due to the signal cur- 
rent. 

The amount the piston moves for a given change in sig- 
nal current can be adjusted from 0.5 to 2 inches by shifting 
the stroke adjustment, i.e. the roller shown in the illustra- 
tion. If it is shifted to the left, the angle increases through 
which the feedback lever moves for a given change in sig- 
nal current. This decreases the stroke through which the 
piston has to move to reestablish the force balance. 
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with the three types of actuators described, let us now 
discuss cost and performance factors. 


The electronic controller competes with the pneumatic 
Her. Any of the valve actuators discussed here has 
to compete with the spring-opposed diaphragm valve which 
rates directly from the pneumatic controller. This in- 
cludes the electro-pneumatic actuator which uses the same 
ragm valve but adds an electro-pneumatic relay. 
Competing can refer to price, or to performance, or to 
poth. Claims for higher performance which include higher 
initial cost are valid only if the higher performance is re- 
quired by the user and means to him a gain in dollars and 


aes of the electric actuator—Prices for electric actuators 
are too high for most applications, particularly since no 
decisive advantages can be offered over other arrangements 
which are lower in cost. 

Cost of the electro-pneumatic actuator — The electro- 
pneumatic actuator uses the standard spring-opposed dia- 
phragm valve and adds a relay that converts the electric sig- 
nal into air pressure. The relay costs about $90.00. It 
must be considered an additional cost of the electronic con- 
troller to make it comparable with an all-pneumatic system. 

Cost of the Electro-Hydraulic Actuator — This actuator 
replaces a number of items required with the electro-pneu- 
matic actuator. The cost of these replaced items is as fol- 
lows: 

(a) the electro-pneumatic relay 

(b) the valve positioner, which is generally re- 
quired with the control valve for optimum 
performance, and which is a built-in feature 
of the electro-hydraulic actuator; the cost 
of a valve positioner is estimated at 

(c) the diaphragm actuator and spring, esti- 
mated at 

(d) possibly compressors, aftercoolers, dehydra- 
tors, filters and regulators required for the 
pneumatic system. D. M. Boyd® estimated 
the savings per valve in such cases at 


$90.00 


$80.00 


$85.00 


$175.00 





Total $430.00 

Thus, the electro-hydraulic valve actuator should cost 
$430.00 or less in order to compete with the diaphragm valve 
on a price-only basis. This assumes that essential savings 
can be obtained in the elimination or reduction of the air 
compressor system and that to the price of the electronic 
controller the $90.00 cost of the electro-pneumatic relay is 
added. 

Some additional features may favor the electro-hydraulic 
valve actuator. Such features are troublefree operation in 
freezing temperatures, higher thrusts and speeds, better 
frequency response, and less maintenance with no extended 
lines to keep airtight. 


Performance 

Linearity and Hysteresis — Linearity is often considered 
a criterion of performance. In reality the deviation from 
linearity may amount to some 7 or 8 per cent without im- 
pairing the performance of the general industrial control 
system. This assumes that resolution sensitivity and dead 
band are satisfactory. The reason is in the following. 

The relation between change of the manipulated variable 
and response of the controlled variable is a characteristic 
of the process and generally not subject to alteration. The 
relation is not a steady one and depends on the nature of 
the load changes. It is part of the control loop illustrated 
in Figure 9. The transfer function is not more than a crude 
approximation to real conditions. The function may still 
be useful in computations, provided that its limitations are 
recognized. In order to compensate for the non-linearities 
in the process the valve plug is generally characterized. 
This also is an approximation since flow vs. travel charac- 
teristics deviate largely from any ideal curve.* Thus, non- 
linearities exist because of — 

(a) non-ideal valve characteristics 

(b) non-ideal and non-constant process characteristics 
It is quite obvious that it is not realistic to look under such 
conditions for excessive linearity in valve positioning. 
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Figure 6. Schematic of jet pipe action. 

Resolution Sensitivity and Dead Band — The most im- 
portant single characteristic of a final control element is its 
resolution sensitivity which is defined by the ASME “Auto- 
matic Control Terminology” as the minimum change of the 
input signal which produces an effective response of the out- 
put. This is closely related with dead band which is the 
range of values through which the input can be varied with- 
out initiating output response. 

If the controller transmits a small signal to the final con- 
trol element without releasing action, this means (a) that 
the controlled variable is allowed to change through a cer- 
tain range without correction taking place and (b) that 
even if the deviation is larger than the resolution sensitivi- 
ty, the controlling action is delayed. This is equivalent to 
dead time and contributes to the instability of the control 
loop. 

The resolution sensitivity of a spring-opposed diaphragm 
valve is limited mostly by the sticking friction in the 
packing. Diaphragm and spring characteristics may add 


Figure 7. Typical pressure vs flow characteristics of jet 
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Figure 8. Schematic of electro-hydraulic valve actuator. 


to the effect of stiction. Without valve positioner those 
limitations cannot be overcome. A good valve positioner re- 
duces the resolution sensitivity to about 0.1 per cent. The 
electro-pneumatic relay is generally limited by the valve 
positioner, and the resolution sensitivity of an electro- 
hydraulic valve actuator is also about 0.1 per cent. 

This means that, for example, a temperature controller 
operating over a proportional band of 20 degrees Fahren- 
heit can be made to respond to a change of 0.02 degrees 
Fahrenheit. 

Frequency Response — This is an expression of the abili- 
ty to follow a rapidly changing signal. A valve may be 
slow in speed but it may be able to follow well the rapid 
changes of a very small signal. Hence good frequency re- 
sponse does not necessarily imply fast action. The fre- 
quency response of a final control element can only be of 
interest if — : 

(a) the frequency response of all other components in the 
control loop are known to be low enough to derive 
any benefit from the high response of one specific 
component; 

(b) signals in the control system are so rapidly changing 
and the final control element is expected to follow 
them, that high frequency response becomes neces- 
sary; 


Figure 9. Block diagram of feur basic elements in the 
control loop. 
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(c) the high frequency response is not actually ze 
tionable because it is undesirable to pick wo tal 
random changes in the control system. - 

The frequency response of a Swartwout Power Rem 
which is an electro-pneumatic relay, and a Conoflow 
Valve were given by Eckman.’ They are shown simpliga 
in Figure 10. At approximately 0.14 cycle per second the 
magnitude ratio between input and output signal has vil 
cayed to about 0.7 (which corresponds approximately at 
the —3 db point), while the electro-pneumatic relay can be 
cycled at frequencies up to about 1 cycle per second before 
similar decrease in ratio occurs. 

In a loop where both components are combined the 
will limit the frequency response provided there are 
some other components, including the process of even slow. 
er response. For example, Linahan* shows that the tre 
quency response of a gas-filled thermometer bulb in a well 
at a magnitude ratio of 0.7 is about 0.03 cps, while that of 
a No. 20—gage thermocouple in a steel well is about 05 
cps. The following table compares some indicative fre- 
quency response data: 


£4 


. 


Tg 


Fd 


Typical Frequency Responses 
At 0.7 Magnitude Ratio ( —3 db) 


Component Cycles per Second 
Gas-filled thermometer bulb in 

stainless steel well 0.03 

No. 20-gage thermocouple in steel well 0.06 
Control valve 0.14 
Electro-hydraulic Valve Actuator 0.70 
Electro-pneumatic relay 1.00 


Thrust — Thrust forces are due to friction and to the 
static and dynamic forces of the fluid that acts on the valye 
plug. Under normal operating conditions friction forces 
may be neglected. Using valves with balanced ports thrust 
forces are reduced considerably. The spring-opposed dia- 
phragm valve is very dependent on this balancing of thrusts, 
since most of its diaphragm force is spent in compressing 
the spring. For example, an effective diaphragm area of 74 
sq. in. will supply a force of 1110 lbs at 15 psi air. This is 
opposed by about 900 Ibs force of the fully compressed 
spring, so that in this position the available thrust is 
1110 — 900 =210 lbs. Since the electro-hydraulic valve 
actuator has no operating spring, its full thrust is available 
throughout the stroke. It is about 1200 lbs. 

Speed — Speed can be of considerable importance when 
relatively long valve travels are required to correct for 
deviations of the controlled variable. If the valve is not 
fast enough, an undesirable delay in the corrective action 
may occur. 

Speed is a function of the thrust and decreases rapidly 
as the thrust increases. Electro-hydraulic valve actuators 
are usually faster than spring-opposed diaphragm valves 
even when used with positioners. A valve which has 4 
stroke of % inch is moved by a typical positioner in 45 
seconds from fully open to fully closed. An electro-hydrau- 
lic valve actuator will do this in about \% of this time, ie. 
in slightly less than 0.6 seconds. 

Stiffness — The stiffness of a control valve has a certain 
significance. It prevents the valve from responding to 
changes in thrust. Where these changes are violent, abrupt 
and frequent control is difficult to maintain and minor re 
sponses of the valve to these changes will not change the 
effect. Average thrust changes due to normal changes in 
valve position or slow thrust changes in general may cause 
some response in the valve without affecting control in a 
closed loop. 

D. P. Eckman’ states for spring-opposed diaphragm valves 
that a 30-lb. thrust moves their position by about 3 per cent 
of full travel, which can be reduced to 1 per cent by means 
of a valve positioner. A typical electro-hydraulic valve ac 
tuator would reduce this even further, namely to about 04 
per cent. 

Fail-Safe Operation — On air-pressure failure, the spring 
opposed diaphragm valve will either fully open or fully 
close. This is an inherent characteristic of the spring ac 
tion. If it is desired to maintain the valve in the last post 
tion before the air-pressure failure occurred, special acces 
sories are required. 
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Figure 10. Frequency response of electro-pneumatic relay and control vaive. 


The electro-hydraulic valve actuator responds differently 
under failure conditions. It distinguishes between control 
signal failure and actuating power failure. If the actuat- 
ing power fails, it can be assumed that the last signal from 
the controller was correct and it locks itself into the cor- 
responding position. In case of control signal failure, how- 
ever, the reliability of the last signal is questionable, and 
it acts like the spring-opposed diaphragm valve, i.e. goes 
either into the fully open or fully closed position. 

Explosion-Proof Construction — The pneumatic control 
system has the advantage of not being concerned with the 
requirements of explosion-proofing. The electro-pneumatic 
relay can be supplied in explosion-proof construction at an 
additional cost of about $20.00. For electro-hydraulic valve 
actuator the additional cost is considerably more. This 
kind of explosion-proof construction corresponds with Class 
I, Group D, Division 1 of the National Electric Code. 

The majority of hazardous locations, however, classify 
under Division 2 rather than Division 1, and in these cases, 
available electro-hydraulic valve actuators can be used with 
minor modifications. 

These divisions are sub-classifications of Class I. Loca- 
tions” in which gas or vapors may be present in quantities 
sufficient to produce explosive or ignitible mixtures belong 
to Class I. 

Division 1 refers to locations which are hazardous under 
normal conditions. One of the following conditions must 
generally exist: 

(a) Presence of a hazardous concentration of vapors with 

flash points less than 70°F; 

(b) Presence of a hazardous concentration of vapors with 

flash points under 200°F with temperatures above 
their flash point. 


‘This excludes practically all outdoor process areas, and 


Division 1 will generally only apply to restricted areas with 


highly concentrated explosive vapors which cannot be suf- 
ficiently ventilated. 

Division 2 locations are hazardous only under abnormal 
conditions, such as failure or rupture of equipment. Equip- 
ment that is within the requirements of Division 2 is not 
explosion-proof but — 

(a) It does not contain make or break contacts unless 
they are housed in enclosures approved under Divi- 
sion 1, or immersed in oil, or in a vapor-proof or air- 
purged enclosure; 

(b) It houses transformer windings, coils, etc. in en- 
closures with vents for prompt escape of any gases 
or vapors. 


The standard electro-hydraulic valve actuator equipped with 
an explosion-proof motor will generally meet these require- 
ments. 
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Scanning 





Reactor Core. Physicist inspects one-foot 
diameter stainless steel reactor core in 
which atom ‘'splitting’’ takes place fcr the 
new 50,000 watt industrial nuclear reactor 
at Illinois Institute of Technology. A ‘‘fuel”’ 
enriched solution type reactor of self-con- 
tained design, the unit was engineered 
and built by Atomics International, a Div. 
of North American Aviation, Inc. 
































Muscle Savers. The make-up of ure@™ 
formaldehyde textile finish solution @ 
Waumbec Mills, Inc. is now almost 100% 
automatic with Foxboro instruments whigl 
control timing, temperature, pH, 
chemical additions. In addition to s 
stantial cost savings, the system reliev 
personnel of hazardous and _ strenudl 
handling of formaldehyde carboys. 








Automatic Induction Hardening. McKay Machi 
Co., Youngstown, has reduced set-up time, eliminaté 
trial runs, and achieved uniform metallurgical prop 
erties in progressive hardening of steel parts by aul 
matic control of induction heater temperature. Lee 
& Northrup Rayotube detectors (arrows) measure 
controlled work surface temperature (1650° F) 
induction coil and the quench temperature (1450° 
Both temperatures are recorded in addition to spee 
of continuously moving work piece through the 1 
duction coil. 


Meeting Specs. Honeywell instruments help Kaiser 
Steel Fontana (California) Mill maintain close speci- 
fications in continuous electrolytic tinning operations. 
Panel instruments record critical plating currents, 
coating distribution, top and bottom plating weight, 
and other vital information to guide operators in 
maintaining plate weight to exact specifications. 
Line was designed by Wean Engineering Co. 


Britain's Atom Chief. Sir John Cockcroft, (foreground) 
Director of Harwell Research Station hears explana- 
tion of the Elliott homing simulator on display at 
recent meeting of Physical Society in London. The 
electronic machine simulates the performance of an 
aircraft under control conditions. 
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— 


World Wide Photo 


IGY “Dan”. First look at two- 
stage high velocity rocket at 
White Sands Proving Ground 
for research at 70-100 mile 
range above sea level in In- 
ternational Geophysical Year 
program. Instruments carried 
will enable calibration of 
high altitude altimeters. 
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Successful performance of continuous stream analyzers depends 
on more than average consideration in specifying, selecting, installing 


and maintaining. Experienced users will verify the highly specific 


nature of data presented and consequent close cooperation required 


between instrument manufacturers and users. 


Making a Success 


of Analytical 


Control’ Installations 


by E. C. Berndt, Jr.and H.G. McDonell 


The Perkin-Elmer Corporation, Norwalk, Connecticut 


Introduction 


WITH THE INCREASED USE of continuous stream 
analyzers, chemical and petroleum plants are becoming 
more and more dependent on the analytical data produced. 
In contrast to environmental controllers, instrumentation of 
this type presents data of a highly specific nature. Experi- 
ence to date indicates that careful consideration should be 
given to instrument selection, installation, and maintenance 
procedures. Some of these efforts will be absorbed by the 
instrument manufacturer while others, of necessity, must 
be undertaken by the user. It is the purpose of this paper 
to suggest the logical placement of responsibility and to 
indicate what is entailed in a successful installation. 


Preparation of Specifications 


Because of the specific nature of the measurements it is 
essential that the instrument manufacturer be given as 
much information as possible concerning sample, environ- 
mental conditions, and process requirements. It is usually 
wise to consult potential suppliers to determine exactly 
what information is required. Most manufacturers provide 
standard data forms to facilitate submittal of analytical 
specifications, and some of the more experienced purchasers 
have developed standard requisitions of their own. A typi- 
cal data sheet is shown in Figure 1. 

An examination of this form indicates that the data re- 
quested falls into two categories: stream composition and 
environmental conditions, and instrument performance re- 
quirements. The relationship between the two may be il- 


*Analytical contro! instruments are here interpreted to include some of 
the more selective physical instruments which have been adapted to con- 
tinuous plant use. Included in this category are infrared, mass spec- 
trometry, ultra-violet, oxygen and automatic gas chromatography. 
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lustrated by considering the standard performance criteria 
pertaining to plant analyzers. 


Sensitivity—may be defined as deflection per unit con 
centration e.g. 10 divisions per 1% methane. It determines 
the full scale range of the analysis and is usually matched 
to the specified range requirements. Since optical absorp 
tion instruments essentially count the total number of mole 
cules present, maximum sensitivity may become a function 
of available pressure, especially on trace problems. Sam 
ple composition may also be limiting since it is sometimes 
necessary to sacrifice sensitivity in order to gain discrimi 
nation. 


Detectability—is the minimum detectable change in con- 
centration of the component of interest, and is closely re 
lated to sensitivity. It is usually expressed in per cent 
concentration or per cent of full scale. 


Reproducibility—refers to the ability of the instrument 
to reproduce readings on identical samples and includes 
noise level, zero drift, and range change. It does not it 
clude errors in calibration or lack of discrimination. Re 
producibility should be specified in terms of per cent of full 
scale over a given period of time (commonly 24 hours). 

The reproducibility is often a good indication of the it 
herent stability of the instrument and how far it is being 
extended. On difficult problems it may be influenced by 
almost all of the stream variables. 


Accuracy—describes the ability of the instrument to pre 
duce readings which are indicative only of the actual com 
centration of the component of interest, and must take into 
account unwanted sensitivities to other stream constituents. 
The instrument manufacturer will estimate accuracy 0 
the basis of the stream information given in the specifica 
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and is particularly interested in the variation in con- 
centration of all materials in the sample. The instrument 
must be provided with sufficient discrimination to meet the 
accuracy requirements under the stated background varia- 
tions. In general, the higher the discrimination the more 
complex and expensive the equipment becomes. Therefore, 
it is to the advantage of the purchaser to specify back- 
ynd concentration ranges no greater than he would 
reasonably expect to encounter. 

In some instances, as is often the case of new plant de- 
sign, it is not possible to accurately estimate concentration 
ranges. It is then of advantage to ask for discrimination 
ratios or cross sensitivities. Discrimination ratio is de- 
fined as the ratio of sensitivity of the component of interest 
to that of a given background component. Having the dis- 
crimination ratios of each background material, the user 
may estimate accuracies under different operating condi- 
tions and, in some cases, correct for erroneous readings. 


Speed of Response—may be defined in terms of the period 
of time required for the instrument plus the recording 
and/or controlling device to attain a given percentage of 
a step change in input. This particular performance cri- 
terion can become limiting when the application demands 
high speed response for direct control or where multi-point 
recording is being considered. Ultimate limits are a func- 
tion of instrument design principles and the complexity of 
the analysis. 

It is wise for the potential user to remember that sample 
lag time to the analyzer is often the major factor in sys- 
tem speed of response and is not usually considered in the 
manufacturer’s specifications. Therefore, the purchaser 
should have some idea of sample flow rate, length of sam- 
ple line, volume of sampling components and volumetric 
changes in the sample itself due to pressure reduction or 
change in phase. 

A major portion of the effort that goes into a plant in- 
stallation is devoted to the proper conditioning of the sam- 
ple. This should be recognized from the start and informa- 
tion included in the specifications concerning pressure, tem- 
perature, dew point, and any other stream properties which 
might influence sample handling techniques. Where pos- 
sible, materials for handling should be suggested when cor- 
rosive mixtures will be present. 

Consultation with the instrument manufacturer will help 
the potential user in establishing performance specifica- 
tions compatible with instrument capabilities and the proc- 
ess control requirements. It is important to set realistic 
specifications. Unnecessarily stringent requirements may 
well be reflected in increased instrumentation costs or 
poorer performance. In preparing these specifications the 
purchaser must clearly define his problem, giving as much 
assistance as possible to his potential suppliers. 


= 


Proposals 


Almost every process analyzer is purchased to perform 
a specific analysis, making each instrument unique in its 
function. Each analyzer must be sensitized to accommo- 
date the requirements of a particular process stream. This 
is perhaps the basic difference between the plant analyzer 
and other control instruments. The special character of 
the instrument calls for a detailed proposal including on- 
: stream performance specifications, operating requirements, 
< and a description of the equipment and services offered. It 
is at the proposal stage that the purchaser and the instru- 
ment manufacturer must agree on how the instrument is 
to perform and on the delegation of responsibility for ex- 
ecuting its installation. 

The purchaser will evaluate proposals on the basis of the 
instrument performance criteria described previously and 
should seriously weigh other factors such as services of- 
fered, design principles of the instrument, manufacturer's 
reputation, and price. He might well ask himself some ques- 

about each bid: 
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1, Are the performance specifications met? If not, are 
the exceptions compatible with process requirements? 


ee ae. 


2. What services and guarantees are offered? 
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Figure 1. Typical Data Sheet. Top, Front of Data Sheet; 
Bottom, Back of Data Sheet. 


3. 


Does the manufacturer maintain good service facili- 
ties and is he capable of providing technical assistance 
when necessary? 


. Has he backed up his products in the past? 


. Is the instrument designed to be flexible, stable, and 


easily maintained? 


. What will be the complete installation cost, including 


associated equipment and estimated services? 
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Sampling System: Sample conditioning is one Of the 
most critical factors in determining the success or fajh 
ure of analytical control systems. Most instrument com. 
panies are in a position to provide or recommend that 
portion of the apparatus that handles the sample imme. 
diately prior to the instrument. This usually includes 
equipment for pressure regulation, flow indication, fina) 
cleaning of the sample and introduction of Calibrating 
standards. It is aimed at maintaining stable Sample cop. 
ditions at the analyzer but does not accommodate Wide NM 
variations in temperature and pressure nor change jp 
state. The user should therefore provide sample take a 
off, sample lines and bypass, high pressure equipment, D 
heat exchangers, condensors, vaporizers and auxiliary ce 
services whenever necessary. t] 
A typical manufacturer's sampling system igs shown in r 
Figure 2. All other sample conditioning should be in- g 
stalled by the user since he is generally most familigy a 
with the stream and its associated handling problems. y 
Installation: The responsibility for installation ¢& ’ 
the equipment will naturally fall with the user. This 
will include housing, piping and wiring in accordance . 
Figure 2. Typical Single-Point Sampling System. with the manufacturer’s installation instructions. Some . 
manufacturers include inspection and start-up servic : 
Installation and Start-Up in their instrument pricing. All but the most experienced ; 
The user and the instrument manufacturer will each pro- porn a re p 
vide services in accordance with generally accepted indus- c 
trial procedures. For example, the manufacturer will pro- Personnel Orientation: Operating and maintenance l 
vide installation drawings and operating instructions with personnel should be instructed in procedures for testing q 
the user providing the necessary facilities such as housing, a 
power, and instrument air. Other responsibilities, unique Figure 4. Model 105 TRI-NON Analyzer*, see bottom of . 
to analytical instruments, are not as generally understood page 310 for asterisk reference. 
and deserving of special mention. a 
V 
Calibration; Initial calibration requires the use of ( 
mutually acceptable standards which in many cases are t 
those selected by the instrument manufacturer. Undcr ( 
these conditions, the purchaser must accept the instru- I 
ment manufacturer’s calibration. t 
The most desirable procedure is where the purchaser : 
submits standard samples to the manufacturer for initial ; 
calibration and requires their return for calibration é, 
checks at the process site. In this way, misunderstand- 
ings concerning the accuracy of the instrument may be 
avoided. This procedure is especially desirable in the 





case of trace analyses where precise concentrations may 
be highly arbitrary. 


Figure 3. Preventive Maintenance Check List — |. R. 
Analyzer. 





PREVENTIVE MAINTENANCE CHECK LIST 
1. R. ANALYZER 





!. DAILY CHECKS 


1. Zero standardization. 
Correction made_ _divisions 


2. Grab sample 
Sample taken____ A.M. P.M. 
Analyzer reading 
Lab analysis weil 


Il. MONTHLY CHECKS (IN ADDITION TO ABOVE) 


1. Clean filters. 

2. Semple Flew.__._..___cfm. 

3. Sample pressure _psig. 

4. Check solenoids for leaks and chatter. 
Remove analyzer dome. 

5. Clean sample cell and windows. 

5. Check for standardization range. Retrim if necessary. 
7 

8 

9 

10 








. Inspect for corrosion. 
Replace cover. 
. Instrument response—tTest switch. 
. Zero standardization. 
. Range standardization. 


tll. SEMI-ANNUAL CHECKS (IN ADDITION TO ABOVE) 


1. Check sampling system for leaks. 
Remove analyzer covers. 
2. Test all vacuum tubes in analyzer and recorder. 
3. Inspect moving parts for wear. 
4. Clean recorder slide wire. 





























and servicing the equipment and should be familiarized 
with the underlying principles of operation. Although 
the prime responsibility for carrying through such a 
program lies with the user, the instrument manufac- 
turer must be prepared to instruct customer personnel 
when called upon. Where start-up service is provided 
the two may be combined to good advantage. 


Maintenance 

The availability of first class instrument technicians is 
a prime requisite for any successful instrument mainte- 
nance program. This is particularly true in dealing with 
continuous process analyzers. Capital expenditures and 
the importance of the analytical data justify added effort to 
reduce instrument down time. The instrument must be re- 
garded as part of an analytical system comprised of the 
analyzer, sampling systems, and the process itself. Pre- 
yentive maintenance directed towards reliable performance 
of the system as a whole should be emphasized. 

In order to ensure proper functioning of the whole sys- 
tem maintenance procedures must include checks of each 
unit involved. The analyzer should be periodically stand- 
ardized against analyzed mixtures. The sampling systems 
should be checked for pressure and flow and should be 
cleaned regularly. Occasionally grab samples from the 
process should be independently analyzed for unanticipated 
changes in stream composition. Figure 3 shows a check 
list set up for an infrared analyzer installation. Procedures 
may vary somewhat according to the analysis performed 
and the maintenance facilities available. This list may be 
used as a general guide, however. 

In the event that a breakdown occurs the user should 
attempt to generally localize the malfunction ascertaining 
whether repairs can be effected by plant personnel. The 
degree to which the difficulty can be localized will depend 
to a large extent on the experience of the instrument me- 
chanic and the maintenance design features of the equip- 
ment. Figures 4 and 5 illustrate an infrared analyzer with 
test switches for isolation of instrument failures. Equip- 
ment of this type is most useful in preventive maintenance 
and trouble shooting, serving to reduce the users mainte- 
nance load considerably. 

The manufacturer must provide complete maintenance 
instructions, on-call service, and adequate spare parts sup- 
plies. 


Summary 


Greatest realization of the unlimited potential of analyti- 
cal control instruments requires the close cooperation of 
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Figure 5. Close-up of TRI-NON Analyzer Test Box, as 
shown in use in Figure 4. 


the instrument manufacturer and the user. The purchaser 
should clearly specify his problem giving realistic require- 
ments. The vendor must carefully evaluate these require- 
ments and prescribe suitable equipment and services. The 
installation and maintenance of the equipment carries di- 
vided responsibility which should be clearly defined. Com- 
plete preventive maintenance procedures will improve in- 
strument performance and reduce down time. Checks 
should include the entire analytical system including sam- 
pling systems and associated equipment. 
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Preventive Maintenance 


for Process Instrumentation 


THE INSTRUMENT SECTION at Sarnia operated at 
first on a “breakdown maintenance” basis. In most cases 
when an instrument failed, only the component which 
broke down was repaired. A short time later perhaps 
another component broke down and again made the in- 
strument unserviceable. Naturally, this led to a lack of 
confidence in the instruments by the operating group. The 
instrument group morale was low because their work was 
unplanned and unpredictable. 

There were other objectionable features of this type of 
maintenance. Men were required to stand by to catch 
breakdowns, resulting in overtime and wasted man hours. 
Men were called in frequently while off duty, leading to 
higher labor costs. 


Figure 1. index 





Sun Oil Company—Sarnia Refinery- 
Instrument Preventive Maintenance 








INDEX 
No. 22—TEMPERATURE TRANSMITTERS 
CODE FRE. 
TAI 
aie QUENCY DETAILS OF CHECK 
TT-1 Weekly (1) pe gy A inspect for dirt, worn 
gorse, etc. 
(2) Check Standardizing mechanism. 
TT-2 Monthly (1) TT-1. 
(2) Check calibration at operating 
point + 10%. 
(3) Check alarm point (if any 
(4) Check shut down point UP any). 
(5) Clean slide wire. 
(6) Clean and oil points recommended 


by manufact. 


TT-3 Semi-Annually (1) TT-1, TT-2. 

(2) Clean and oil. 

(3) Renew any worn parts. 

(4) Check complete calibration. 

(5) Clean restriction and renew filter. 
(1) TT-1, TT-2, TT-3. 

(2) Motor—change oil and inspect. 

(3) Main Drive Gear—lubricate. 

(4) Inspect thermocouple—change if 
deteroriated. 


TT-4 Annually 
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Pays Off 


by Larry Hall 


President, Sarnia Section ISA 
Instrument Preventive Maintenance Head 
Sun Oil Co., Ltd., Sarnia Refinery 


Sarnia, Ontario, Canada 


Because breakdowns were unpredictable, an excessive 
spare parts inventory had to be carried. This larger in- 
ventory meant higher costs, extra paper work and increased 
overhead. 

After eighteen months of this “break-and-fix” policy, the 
instrument section, instituted a preventive maintenance 
program. Mr. Paul Monsen, maintenance superintendent, 
began the program on all equipment under his jurisdiction, 
and he assigned the writer the duty of designing and im 
plementing such a program for instruments. A brief pic 
ture of the overall instrument situation will be helpful. 

In the Sarnia refinery, there are 1463 “instruments”. Al 
“instrument,” for maintenance purposes (besides the ob 
vious unit such as a controller or a recorder) includes 10 
air regulators, 10 pressure gauges (size 6” or over), 5 ther 
mocouples, 5 orifice plates, and 5 dial thermometers. These 
1463 “instruments” can be satisfactorily maintained on 4 
preventive maintenance basis by a team of five mechanics 
and a foreman. The cost of record forms, filing cabinets, 
and other office material is less than 500 dollars. Clerical 
time is only six hours per week. 

The prime objectives of any preventive maintenance pre 
gram are, to reduce costs, to minimize the number of break 
downs and to spread the work load more evenly. As Table 
I shows the preventive maintenance program for instr 
ments at Sarnia was organized along a three part program. 

First, it was necessary to determine what instruments 
should be maintained. Investigation proved that practical 
ly all instruments except control valves and orifice plates 
could be removed from service for repair and for checking 
while the plant was operating. These were included 
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The description of a successful preventive maintenance program for instruments 
now in operation at the Sarnia Refinery of Sun Oil Co., Ltd., at Sarnia, Ontario, 
Canada. ‘This case history story shows that a properly organized program for more 
than just ‘break down” maintenance results in more efficient performance of both per- 
sonnel and equipment. Preventive maintenance can be carried out without increasing 
manpower and with an actual reduction in costs. 

















LABOR MATERIAL OPERATIONS 
Better morale. Smaller inventory of Emergency break- 
£ ose qvertione small parts. downs, reduced 80%. 
Even distribution Longer wear of parts. Increased confidence 
Raita f operating grou 
load. Trouble pinpointed. os groups 
of work ; iia in instruments. 
Fewer interruptions. More accurate cost 
recorded. 
the preventive maintenance program for record purposes of these instruments every month, but it was found 
only, being checked and repaired on plant shut downs. that as long as the calibration of the temperature 


transmitter was accurate (as determined in TT-2 (2) 
these secondary instruments were very reliable. As 
a result, the frequency of check was reduced to semi- 
annual instead of monthly. 


Secondly, it was necessary to determine the frequency 
and extent of maintenance. As point 2 in Table I indicates, 
five steps were followed to arrive at a practical mainte- 
nance program for each basic type of instrument in the 
plant. The above illustrates the role of experience and records 
in establishing the most practical frequency for checking. 
Where case histories showed excessive breakdowns, the 
frequency of checking was increased. Conversely, if no 


One example of several programs set up is that for the 
routine maintenance of “Temperature Transmitters”. This 
instrument is an electronic potentiometric transducer. 
There are 32 of them in service in the refinery. 


1. The log book showed these instruments were giving TABLE |! 
frequent trouble due to dirty slidewires, tube burn 
outs, dry cell weakening, and standardization difficul- 
ties. 








The Preventive Maintenance Program for Instruments at 


il’s Sarnia Plant develo th nt 
2. The instrument men confirmed these points, and added Sun Gis Somnts at wes Coveleped a0 0 Cue om 


that parts were wearing rapidly due to dirt and lack — 

of oil. 1. What instruments should be included in a preventive 
3. The manufacturer’s handbook recommended a month- per erye co oy be replaced from stock with 

ly cleaning and oiling of certain parts, and a yearly plant in operation. 

general overhaul. (b) Those which could be removed from use for 


checking with plant in operation. 


4.The A.P.I. “Recommended Practices” suggested a 
(c) All others on shut-down basis. 


monthly calibration in addition to following the manu- 





facturer’s instructions. 2. How frequently and to what extent should instruments 
Accordingly, preventive maintenance checks were set up be serviced? 
48 shown in the typical page of the Index, Figure 1. These (a) Check log books for history of previous break- 
procedures were followed for six months, and the accumu- downs. 
lated histories were analyzed with the following conclu- (b) Check field experiences of instrument mechanics. 
sions: (c) Refer to manufacturer r dations. 
(d) Refer to “Recommended Practices for Petroleum 
1. Dry cells had to be changed oftener than every six Inspections, Part V, Instructs” published by Ameri- 
months. Since their life varied from instrument to can Petroleum Institute. 
instrument, and was essentially unpredictable, and (e) Amend procedures as program experiences dictate. 


weak cells were causing breakdowns and upsetting 
processes, it was decided to check the dry cell each 
Ww e 
. 9 Reagan Bana position of the battery rheo- tune <8 tasteniiadh to aaa 
(b) Work sheet of instruments selected for preventive 
2. The alarm and shut down points are actuated by sepa- maintenance in current week. 
rate instruments energized by the temperature trans- (¢) Permanent record of maintenance for each instru- 


3. What records should be maintained? 
(a) An index of maintenance procedure for each 








mitter. TT-2 (3) and (4), Figure 1, calied for a check mont lnstelies. 
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Sun Oil Company - Sarnia Refinery 


Instrument Preventive Maintenance 















































WEEK No, £0 WEEKLY WORK SHEET 
a Figure 2. 

Weekly 
a 

INST. TAG NO.| CODE CHECK | INITIALS REMARKS esi 

NUMBER Indicate parts replaced - Abnormal troubles, etc. 

FT-101 F-1 Om o</<. 

PT-356 F-3 Jew Taacena, Learns, —ALporrtel 

FT-445 Fou LL Comp beled o-K. 

PT-223 P-l m4, Low 1 — corRecTED 

TT-198 TT-1 A.™: oK 

TT-3h4 TT-3 A.™. ok: 

LE-446 L-l Re. oK. 

TR-208 TR-1 fl. KEPLACEO WORN PAWL IN PRINT MEU, 











troubles were encountered on certain checks, over a long 
period of time, the time between checks was lengthened. 

A valuable by-product of the checks on temperature 
transmitters appeared. Records showed that two parts 
caused about 30% of the trouble. These were the drive 
motors, whose bearings leaked oil, and the standardizing 
solenoids, which tended to stick in the operating position. 
These defects were brought to the attention of the instru- 
ment manufacturer who tested the offending parts in his 
research department. In about two months time both prob- 
lems were corrected to the satisfaction of Sun Oil. 

The same procedure was employed to establish the fre- 
quency and maintenance for each type of instrument. The 
third step was to devise suitable forms for administering 
the program and the operative procedure. It was decided 
to use three record forms. 


(1) The “Index”’. 
(2) The weekly “Work Sheet”. 
(3) The “Instrument Maintenance Record”. 


The Index 


The Index is made up of loose-leaf pages bound into a 
note book. Figure 1 shows a typical page. The Index lists 
each type of instrument on the program, the details of the 
checks, and the frequency of checks. It is used for refer- 
ence by the mechanic. 

Each check has a code letter referring to the category to 
which the instrument belongs, such as “F” for Flow trans- 
mitter, “L” for Level transmitter, “C” for Controller, etc. 
This letter is followed by a number 1, 2, 3, 4, or 5 referring 
to the frequency of check. Thus, “F-1” is a monthly check 
done on Flow Transmitters. Sub-numbers in parentheses 
refer to a sub-division of the check such as: 


F-1 (1) Zero 
F-1 (2) Clean Flapper and nozzle. 
F-1 (3) Visually inspect for dirt. 


These code symbols, (except the numbers in parentheses) 
appear on all the forms, the Index, the weekly Work Sheet, 
and the Maintenance Record, and serve to tie them to- 
gether. 


The Work Sheet 


The Work Sheet (Figure 2) is a list of the instruments 
selected for preventive maintenance for the current week. 
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The first column contains the identification number o 
“Tag” of the instrument. The second column contains the 
code check number, such as “F-1”, which refers to the par 
ticular maintenance (and its frequency) to be done on that 
instrument. The third column is for the mechanic's o 
foreman’s initials, as the check is completed. 


The last column is reserved for comments by the me 
chanic doing this check. If he replaces parts or complete 
instruments, he notes it in this column. This data is then 
transferred to the permanent “Instrument Maintenance 
Record” (Figure 3) by the clerk. 


The Instrument Maintenance Record 


This is the main record and is permanent. Figure 3 
shows a typical record. The card is 5” x 8”, designed for 
a “Kardex” file system. It contains a record of all mait- 
tenance done on the instrument. The top half is for the 
preventive maintenance record. The bottom half is for 
“other maintenance” performed. If excessive work is fe 
corded in this bottom half, it indicates the inadequacy of 
the preventive maintenance check. 

The card is divided into 52 vertical columns for each 
week of the year. The code check numbers are listed it 
the extreme left hand column. The time of the check, a& 
cording to number of the week, is indicated by an oblique 
stroke across the square as shown. If the check is weekly, 
every square is used in the first row. The monthly check 
is shown in the second row every four weeks, semi-annual 
checks are marked on third row, and annual checks are 
marked on fourth row. 

All cards are filled out for one year ahead, spacing the 
checks to achieve a uniform work load. For the Sarnia 
refinery, there are about 175 checks per week. When the 
check is completed, the square is crossed off by completing 
the “X” with another diagonal line. Colored plastic signals 
are used along the bottom of each card to indicate whet 
the next check is due. When a check is completed ant 
marked off, the signal is transferred to the week of the 
next check. Red signals indicate instruments on current 
week “work sheet” for maintenance. 

Almost every instrument has an annual overhaul, which 
usually necessitates removal of the instrument from the 








site. This can not always be scheduled because of the 
needs of plant operation. 
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month, it is left to the preventive maintenance foreman to 
see that about 10 a week of these annual overhauls are 
carried out with minimum interruption to plant routine. 
A green signal is attached to the card when the annual 
check is complete. 

A blue signal is attached to the card of an instrument 
which has shown faulty operation, but which can not be 
removed until a plant shut down. (This applies to control 
valves, orifice plates, etc.) 

Although the “Daily Report” is, strictly speaking, not a 
part of the preventive maintenance program, it is used to 
convey information for “Other Maintenance Performed”. 
The “Daily Report” is simply a record of special instrument 
work which has not been scheduled through the preventive 
maintenance program. It tabulates parts changed, instru- 
ments changed, and repairs. The Clerk transfers pertinent 
data to the Instrument Maintenance Record. 


Conclusion 


After one year’s operation, the following accomplish- 
ments of this preventive maintenance program were noted: 
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. Overtime was virtually eliminated. This meant re- 


duced labor costs. 


. Emergency breakdowns were reduced 80%. This in- 


creased confidence in the instrument, and improved 
the morale of the instrument group. 


. The work load was spreaa evenly, also a great morale- 


booster. 


. Due to proper and systematic cleaning, oiling, and 


checking, wear on parts and components was greatly 
reduced. This had two effects: Fewer parts were re- 
quired; and fewer breakdowns occurred between the 
scheduled periodic overhauls. 


. Scheduled overhauls meant reduced need for spare 


parts, permitted direct ordering of replacements, and 
cut inventory. 


. Accurate histories of maintenance resulted in the pin- 


pointing of recurrent instrument troubles, leading to 
their close control; and established an accurate basis 
for assessing costs. 
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Increased application of electronic instrumentation in the proc- 


essing industries brings greater attention to problem of safety in ex- 


plosion hazard locations. 


Comparison of energies involved in many 


instrument circuits with the energy required to produce an explosion 


will show these circuits to be within safe limits. 


It is the author's 


opinion that such systems can be generally installed in Division | 


areas with general purpose wiring and still be consistent with safe 


practice provided—that at least two improbable circuit failures must 


occur simultaneously to increase current to unsafe levels. 


Safety and 


Electronic Control Systems 


IT IS WELL KNOWN that an explosion can be created 
by passing an electrical spark through a mixture of air and 
combustible gas. The values of energy required to produce 
this, are very little understood. This fact is not surprising 
when we consider the large number of factors which affect 
the minimum ignition energy. This article will not attempt 
to show how to predict the values of the critical energies 
but to provide guides that will allow the engineer to know 
where he is safely below them. It is not too pertinent 
whether a particular system has a 900% or 90,000% safety 
factor in its worst condition. THE IMPORTANT FACTOR 
IS TO MAKE CERTAIN THAT THE SAFETY FACTOR 
IS ALWAYS PRESENT. These safety factors may seem 
high, nevertheless, they are common in electrical measur- 
ing circuits. 

It is not the intention to suggest that the enclosed data 
will substitute for empirical testing to determine whether 
or not a particular equipment or technique is hazardous. 
Pertinent technical information is presented to aid in un- 
derstanding the electrical energy levels which may con- 
stitute a hazard. This paper should be of some help to 
those readers responsible for designing, specifying, testing, 
or approving instruments for use in hazardous locations. 


The Line of Reasoning 


The philosophy involved in this question of safety is made 
clear by a statement made by C. M. Park, chairman of Na- 
tional Electrical Code Panel 14 at a meeting sponsored by 
the ISA. Speaking of the approval of general purpose 
housings for electrical equipment for Division 2 locations 
he said, “It is recognized that if there is a hazardous atmos- 
phere and a sparking source of ignition during the exist- 
ence of that hazardous condition, an explosion will occur. 
However, if the probability that a hazardous atmosphere 
will exist in any day, is in the nature of 1000 to 1, the prob- 
ability that a piece of electrical equipment will produce a 
source of ignition is also 1000 to 1, the probability that those 
two things will occur simultaneous becomes a million to 


*This article is based on a presentation before the ISA Wilmington 
Section Symposium, April 25, 1956, Wilmington, Del. 
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Technical Director 
Fielden Instruments Division 
Robertshaw Fulton Controls Co. 
Philadelphia, Pa. 


one, which is within the limits of underwriting practices 
of insurance companies. The single probability of 1000 to 
1 is altogether too serious a probability for an insurance 
company to recognize as a good risk.” 

In the writer’s opinion the same line of reasoning can 
legitimately extended to the use of low level measuring 
equipment in Division I areas where the probability of har 
ardous concentrations is high. 

For example, if the normal operating current is well be 
low the minimum current required for ignition and no sit 
gle circuit failure can increase the current to an unsafe 
level, the same condition of the simultaneous occurrente 
of two or more unlikely events are required to produce al 
explosion. 


Limitation 


The following limitations will be placed on all arguments 
presented. 

1. Only hazards at atmospheric pressure and normal alt 

bient temperature will be considered. 

2. The combustible gas is mixed with air rather thal 

pure oxygen. 

These limitations will greatly simplify presentation d 
the basic data without too seriously decreasing its useful 
ness. For anyone desiring to extend this scope, the second 
reference** will provide much additional information. 


Effect of Concentration 


Each explosive mixture has a most critical concentratiol 
of which minimum energy is required to produce an & 
plosion. This critical concentration and values given will 
be stated for it. 














*Superior numbers refer to similarly numbered references at end of this 
paper. 
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Theory : . . : 
While this paper is concerned primarily with experimen- 


tal results, a brief description of the theoretical background 

will greatly clarify the apparent disagreement. The theory 

of ignition by spark discharge has been worked out and 

ves agreement with experimental results.* The basic con- 
sideration is that of the energy balance. , 

It has been demonstrated that any mixture in the explo- 
sive region any spark however weak will burn some gas." 
It does not however, trigger an explosion unless the energy 
exceeds a definite level. Consideration of the energy bal- 
ance makes it quite obvious that this would be the case. 
For an incipient flame to be self-propagating it must be 
able to supply the heat lost by conduction and still main- 
tain its surface above the ignition temperature of the par- 
ticular combustible gas involved. Assuming the flame to 
be spherical, the heat which has been generated is propor- 
tional to the cube of the radius while the surface area is 
proportional to the square of the radius. Thus, the small- 
er the size of the incipient flame, the larger the ratio of 
surface area to volume. Obviously, there will be some criti- 
cal size below which the flame will be extinguished and 
above which it will propagate to increasing size and unless 
arrested by some other means will produce an explosion. 
If the energy supplied by a spark is insufficient to make up 
the losses until the flame reaches the critical size, it will 
not trigger an explosion. 

This introduces what is in the writer’s opinion a very 
helpful concept:—‘‘critical ignition energy”. This can be 
defined as the minimum energy which must be released at 
a point in an explosive gaseous mixture to create a self- 
propagating flame. This definition requires that the point 
of energy releases be uninfluenced by the proximity of any 
substance different from the mixture itself. This “critical 
ignition energy” is a theoretical concept and there is of 
course, no method of measuring it directly. Minimum igni- 
tion energies measured using small electrodes with consid- 
erable separation appear to approach very close to this 
critical ignition energy. 

The minimum ignition energy wi)l always be higher than 
the critical ignition energy because of the heat carried away 
by the contacts themselves. This is sufficiently large that 
in the case of large flat electrodes, there is a minimum spac- 
ing below which the energy is required to produce an ex- 
plosion will increase in excess of 100 times. 










actices 
000 to 
urance Testing Conditions 
_ There are two major techniques with variations which 
suring have been used in testing in this field. 
of haz 1, This method uses the discharge of a pair of relatively 
widely separated electrodes through which capacitors 
ell be are discharged after having been charged to a high 
10 sil- voltage.* ¢ 
unsafe 2. Circuit Breaker Method—This method uses the in- 
a a ductive kick resulting from opining the circuit of an 
air core inductor, through which current is flowing.® ¢ 
The circuit breaker method is used in each of three 
variations. These involve different methods of open- 
_ ing the contacts. 
a. Fast-break. In this variation the contacts are 
| am separated at a velocity of 8-9 feet per second. 
thes b. Slow-break. Contacts separated at a rate of 2-4 
inches per second. 
yn of c. “Intermittent” break. In this variation the cir- 
seful: cuit is broken 10 times in .2 seconds, to produce 
cond a series of successive sparks at intervals of .02 
seconds. 





General Experimental Results 


In order to show clearly the effects of circuit values and 
testing conditions, we will examine in some detail the test 
results using a mixture of methane and air. This particu- 
lar mixture is chosen because the test data for it is exten- 
sive. The critical concentration for this mixture is 8.3 to 
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TABLE 1 





LOWEST VALUE OF MINIMUM 
IGNITION ENERGIES 





High Voltage Capacitor Discharge Methed 








Range of Mini- 
mum Ignition Explosive 
Energies Limits in 
( Millijoules) Substance Source! _(%) 

O15 Carbon Disultide 10 1-50 
.019-.020 Hydrogen 10, 11 4.1-74.2 
.020 Acetylene 10 2.5-80 
.068 Hydrogen Sulphide 10 4.3-45.5 
.082 Vinylacetylene 10 — 
.087 Ethylene Oxide 10 3-80 
.096 Ethylene 10 3-34 
-100-.199 Acrolein 10 —_ 
-100-.199 1, 3 Butadiene 10 2-11.5 
.100-.199 Methylacetylene 10 _— 
-100-.199 Propylene Oxide 10 2.1-21.5 
-200-.299 Benzene 2, 4, 10% 1.4-8.0 
.200-.299 Butane 2, 12% = 
-200-.299 Cyclohexane 2, 10 1.31 
.200-.299 Cyclopropane 2, 10% 2.41-10.3 
-200-.299 Diethy! Ether 2, 10% 1.7-48 
-200-.299 Diemethy! Ether 10 3.4-26.7 
-200-.299 Ethane 2, 10, 12 3.3-10.6 
-200-.299 Furan 10 om» 
-200-.299 Heptane 2, 13 = 
.200-.299 Hexane 2, 12 = 
-200-.299 N-Hexane 10 ome 
-200-.299 Methane 2, 10, 12% 5.3-13.9 
-200-.299 Methanol 10 6-36.5 
-200-.299 Natural Gas, Pittsburg 4 _ 
-200-.299 Propane 2, 10, 12% 2,3-7.3 
-200-.299 Propylene 10 2-41.1 
-300-.499 Acetalidehyde 10 4-57 
-300-.499 Di-Tert-Butyl-Peroxide 10 —_— 
-300-.499 Dihydropyran 10 om 
.300-.499 Dimethoxy Methane 10 a 
.300-.499 Dimethy! Sulphide 10 ans 
-300-.499 Ethyl Ether 10 dus 
-300-.499 Ethylenimine 10 — 
.300-.499 Methy! Formate 10 — 4.5-20 
.300-.499 10 _ 
.300-.499 N-Pentane 10 1.4-8 
-300-.499 2-Pentene 10 = 
-300-.499 Propionaldehyde 10 o- 
-500-.999 Acetone 10, 13* 2.15-13 
-500-.999 Ally! Chloride 10 3.28-11.15 
-500-.999 Buty! Acetate 13 om» 
-500-.999 Buty! Alcohol 13 ow 
-500-.999 Coal Gas 12 om 
-500-.999 Cyclohexene 10 jem 
.500-.999 Cyclopentadiene 10 == 
.500-.999 Cyclopentane 10 =e 
-500-.999 Diisobutylene 10 a 
-500-.999 Dioxane 13 om 
-500-.999 Ethy! Acetate 10, 13* 2.18-11.5 
-500-.999 Ethyl! Alcohol 13 = 
-500-.999 N-Heptane 10 1-6 

’ .500-.999 1-Heptane 10 om 
-500-.999 Isobutane 10 1.6-8.5 
-500-.999 lsopentane 10 om 
.500-.999 Isopropyl! Alcohol 10 2.5- —= 
-500-.999 Isopropy! Mercaptan 10 _ 
-500-.999 Methy! Alcohol 13 _— 
-500-.999 Methy! Key tone 10 1.81-11.5 
-500-.999 Pentane 12 _ 
-500-.999 Petroleum 40-60 13 a= 
.500-.999 Tetrahydrofuran 10 — 
-500-.999 Triethylamine 10 _— 
-500-.999 Vinyl Acetate 10 _ 
1.00 & up N-Buty!-Chloride 10 1.85-10.1 
1.00 & up 2, 2-Dimethy! Butane 10 — 
1.00 & up 2, 2-Dimethy! Propane 10 —_ 
1.00 & up Disopropy! ether 10 —_ 
1.00 & up Ethylamine 10 _ 
1.00 & up Gasolene 11 —_— 
1.00 & up Iso-octane 10 —_— 
1.00 & up lsopropyichloride 10 2.8-10.7 
1.00 & up Isopylamine 10 — 
1.00 & up N-Propyl-Chloride 10 2.6-10.5 
1.00 & up Tetrahydropyran 10 _ 
1.00 & up Triptane 10 a 





*Indicates wide discrepancy in data. 
1. Refers to numbered items in Bibliography. 
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Figure 1. Minimum igniting current for various values of 
inductance for 8.3% methane in air—with three different 
breaks at 24 voits DC. 


8.35% methane and as previously mentioned all test data 
will be given for this concentration. The minimum igni- 
tion energy measured by the H.V.C. method is .290 milli- 
joules.2. Results obtained by the circuit-breaker method 
(break-fast) show that at a voltage of 24V d-c and an in- 
ductance of 1 henry, the minimum ignition current is .05 
amperes.® 

If, we calculate the energy corresponding to these con- 
ditions we find: — 


Energy = % LI? 
= % (1) (.05)? 
= 1.25 millijoules 


The fact that the circuit-breaker method should require 
a higher energy for ignition is apparent when we consider 
that most of the energy is expended when the contacts are 
close together. Under these conditions, much of the energy 
is absorbed by the contacts themselves leaving only a small 
portion available for ignition of the gas. 

For similar reasons, with slow-break or intermittent- 
break, a still larger proportion of the energy is absorbed by 
the contact and the minimum ignition energy increases to 
2.8 millijoules. 

With the circuit-breaker method for inductive circuits, 
we find two general conditions. First, with high inductance 
and low currents, the circuit acts as if ignition is caused 
entirely by the energy stored in the inductor. Second, for 
low inductance, high current circuit, the ignition is caused 
primarily by the power available directly from the source. 
Of course, there are intermediate values where both effects 
are significant. 


Inductive Circuits 


Referring to Figure 1 we find that the most dangerous 
condition for a relatively high inductance, d-c circuit is 
fast-break contact separation. 

This condition holds unchanged as long as the inductance 
exceeds .01 henries. In this range, the minimum ignition 
current for each of the three test conditions can be ex- 
pressed as: 

LI* = Constant 
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Figure 2. Minimum ignition current for various values of 
inductance for 8.3% methane in air—with very fast and 
very slow breaks for 42 volts DC and 125 volts DC. 


The values of the constant is between 1.7 and 1.8 for each 
of the test conditions. 

For values of inductance below .01 henries, the ignition 
currents for slow and intermittent break conditions depart 
from this relationship. This is the region in which the 
source contribution to ignition begins to become pertinent. 

The region in which this equation holds will be referred 
to as the inductive region. For conditions in this range 
the ignition energy comes, in effect, entirely from the in- 
ductance. 

For d-c circuits of 24V or less, where the inductance ex- 
ceeds .0015 henries, the fast break continues to be the most 
dangerous condition. For still lower values of inductance 
the source contribution to ignition becomes a major factor 
and the intermittent break becomes more dangerous. In 
this region, the slow-break also becomes more dangerous 
than the fast-break. 

The limit line drawn of Figures 1, 2 and 5 gives the value 
above which the circuit can be considered primarily in- 
ductive and the “fast-break” can be taken as the most 
dangerous spark. 


Effects of Voltage 


Referring to Figure 2, it becomes apparent that, increas- 
ing the voltage does not lower the position of the L vs. 
minimum ignition curve in the inductive region. As would 
be expected it has an important effect in the region which 
the source provides the ignition energy. It also raises the 
limit above which the fast break can be considered the 
most dangerous condition. These curves are drawn for 
a very fast break, i.e. 32 inches per second and for a very 
slow break, i.e. 0.5 inches per second. 


Effect of A-C vs D-C Voltage 


Referring to Figure 3 we see the results of making the 
tests at power frequency instead of d-c. 

Data is available for both slow-break and intermittent 
break conditions. Because the same results appear in both 
cases, only the slow-break has been plotted. In the case of 
a-c, the current values refer to peak currents. Within the 
limits to which this data should be used there is no dif 
ference in the incendivity of d-c and power frequency a¢ 
provided peak voltages and peak current figures are used. 
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Figure 3. Minimum ignition current for various values of 
uctance for 8.3% methane in air—at 6 volts DC, 24 voits 
DC, and 15 volts RMS, 50 cps. 


Spark Suppressing Circuits 


It is possible to increase the minimum ignition current 
above the figures given previously by shunting the induc- 
tance with resistors and to raise it still further by shunt- 
ing with a rectifier. Referring to Figure 4 it is seen that 
the minimum ignition current can be increased by a factor 
of 2.5 times by the use of a correctly proportioned shunt 
resistor. It can be raised by a factor in excess of 5 times 
by shunting with a selenium rectifier. 

The proper shunt can be satisfactory as a method of in- 
creasing the factor of safety but should not be counted on 
to provide the factor. 


Effect of Gas Characteristics 


As previously mentioned all preceding data have been 
given for mixtures of methane and air. These will typify 
the effects of various electrical factors. Figure 5 will ex- 
tend these to two other explosive gases. Of these hydrogen 
is one of the two gases most easily ignited. It has a mini- 
mum ignition energy measured by the H.V.C. method of 
£2 millijoules. As would be expected it exhibits a much 
lower minimum igniting current with the circuit breaker 
technique. 

At the time of this writing, values for these other gases 
were available to the author only for the fast-break method. 
These curves, therefore, should be used only in the induc- 
tive region where this constitutes the most hazardous con- 
dition. This will not be of significance as the circuits with 
which we are concerned are well under the 0.5 ampere limi- 
tation which this will enforce. 


Safety Factors of Typical Instrument Circuits 


Let us consider the operation of some common measuring 
circuits: 
1. Thermocouple 
The bridge circuit supply voltage is normally in the 
Tange from 1.5 volts to 6 volts D. C. and is frequently 
supplied by means of batteries. The current of the bridge 
arms may range from approximately 25 microamperes to 
approximately 6 mA. When the instrument is balanced 
no current is flowing in the thermocouple circuit. As- 
suming a range of 50 mv., 18 gage, 2 conductor lead 


September 1956 





See 8e2 BE 





Figure 4. This ignition current vs inductance graph shows 
that resistor shunts and selenium rectifiers considerably 
reduce minimum ignition current to increase safety factor. 


wire with a loop resistance of 12.6 ohms per 1000 feet 
for copper wire and a loop inductance of 0.223 milli- 
henries per 1000 feet, and a detector having an input im- 
pedance of 500 ohms,—a maximum current of 100 
microamperes can be drawn in the thermocouple circuit. 
Referring to Figure 5, we “nd that at an inductance of 
.223 millihenries (.000233 henries) a current of 1.3 am- 
peres is required to ignite 21% hydrogen in air for cir- 
cuit up to 24 volts. The current ratio is 13,000 to 1. 
The power ratio is 1.69 x 10° or a safety factor of 


Figure 5. Minimum ignition current for various values of 
inductance for three common flammable vapors—with fast 
break at 24 volts DC. 
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16,900,000,000%. Let us now assume that we are using 
a grounded thermocouple, that a ground was made in 
the instrument’s bridge circuit in a manner such that 
full battery voltage is applied across one thermocouple 
lead wire, that the ground return has zero resistance, 
that the total in circuit inductance does not reduce, that 
the battery has zero internal resistance, and that the 
thermocouple lead now opens in an atmosphere of 20% 
hydrogen and air. We have a maximum of 6 volts ap- 
plied to 6.3 ohms (% loop per 1000 ft. resistance) and a 
current of 0.96 amperes-giving a current safety factor 
of 1.36 to 1, a power safety factor of only 184% and a 
potentially hazardous condition. However, the addi- 
tional of a 100 ohm resistor in series with each thermo- 
couple lead will not effect the instrument operation and 
will provide a current under this extreme condition of 
0.057 amperes, a current safety factor of 22.5 to 1 and 
a power factor of over 50,000%. The consideration for 
millivoltmeters are similar to those stated for poten- 
tiometer type instruments. A typical instrument has a 
scale (full) of 25 millivolts and an internal resistance 
of 522 ohms, providing a current drain of 48 microam- 
peres form the thermocouple. Failure conditions are 
similar since thermocouple burnout is sometimes pro- 
vided by the current from a 6.3 volt secondary through 
an instrument rectifier and a current limiting resistor. 


2. Resistance Thermometer 


The resistance temperature detector is often supplied 
from a 6.3 volt a.c. secondary on a power transformer 
with a current drain of up to 10 mA. A typical 6.3V 
secondary has a maximum inductance of 6 millihenries. 
Referring to Figure 5, 21% hydrogen in air at an induc- 
tance of 6 millihenries requires 0.24 amperes, to a cause 
and explosion, a current safety factor of 24 to 1 and a 
power safety supply factor of 57,600%. Proper design 
for safe operation should provide an isolated secondary 
use for the bridge supply would on a separate leg of 
and E-I core transformer with the core securely 
grounded to prevent any short between the line or high 
voltage secondarys and the bridge supply secondary. 
Suitabie fuses would also be used in the primary cir- 
cuit to prevent overvoltage on the bridge supply due to 
shorted primary turns. 


3. Pot Coil Circuits 


A developmental instrument employing pot coils has 
been measured. The total circuit inductance is 50 milli- 
henries, the bridge supply less than 24 V.D.C. and the 
maximum current drain 20 mA. Figure 5 shows that 
21% hydrogen in air requires 0.1 amperes for explosions 
to occur, a current safety factor of 5 = 1 and a power 
supply factor of 2,500%. 

In addition, a selenium rectifier can be placed across 
the pot coil to provide an even greater degree of safety. 
While this demonstrates that the equipment using pot 
coils can be designed with an adequate safety factor it 
must not be assumed that all equipment using pot coils 
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has the required safety factors. A Commercially ayai, 
able system uses pot coils in a circuit having 7,8 
inductance with current in the milliampere range, Pro. 
jecting the curve for hydrogen upward on Figure 5 to 
an inductance of 7.8 henries shows an intersection 
approximately 12 mA. Almost no safety factor ig Dro 
vided in the basic circuit used. 
In the writer’s opinion, intrinsically safe systems de. 
signed for use in hazardous atmospheres should have a 
safety factor with regard to power of at least 10009, 
before the use of additional components to increase this 
safety (such as shunts, rectifiers or resistors on an in- 
ductor) or to prevent the occurrence of excessive Volt 
age or current in the circuit (such as fuses or isolate 
secondary windings on a grounded transformer core.) 


National Electric Code 


The present status of the National Electric Code ig gep. 
erally as follows: 


Division 2. In these areas where the probability of a haz 
ardous atmosphere is low, general purpose cases and Wiring 
are permitted provided that there are no open make ang 
break contacts and that no temperature in the equipment 
exceeds 90% of the ignition temperature of any gas or vapor 
involved. 


Division 1. In these areas where the probability of haz. 
ardous gas or vapor concentration is high, approved ex- 
plosion proof cases and wiring are generally required. 

The following case is one example of one of the few ex- 
ceptions to the above rule: 

Underwriters Laboratories have tested and approved the 
use of the Fielden capacitance level controller even though 
it is impossible to house the measuring probe in an explo 
sion proof housing. In this case, the energy available at 
the probe has been demonstrated to be less than required 
to produce a hazard in the atmospheres involved. 

Before the equipment is approved it was also necessary 
to determine that there was no significant probability of a 
combination of component failures raising the energy toa 
hazardous level. 
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Selection and design of the control valve in a gas flow process is one of the 
most important considerations for proper operation of the system. This part 3 
in the series of articles on Process Control System Design is an examination of 
Basic criteria considered are the defining flow 


the requirements for the valve. 


‘ equation, sizing, resolution, actuation, linearity, and required torque. 
sultant design performance specification is given. 


PROCESS CONTROL SYSTEM DESIGN, Part 3 





The re- 








Control Valve Requirements 


for Gas Flow Systems 


by G. V. Schwent, W. K. McGregor and D. W. Russell 


Instrumentation Branch, Engine Test Facility, ARO, Inc., Tullahoma, Tennessee 


Introduction 


OTHER THAN THE PROCESS ITSELF the most criti- 
cal item in control of pressures and temperatures in a gas 
flow system is the controlling element; i.e., the control 
valve. The important considerations in its design are dy- 
namic performance, resolution, leakage, drift, torque re- 
quirements and sizing. These criteria are discussed in 
this article and a definition of the control valve is given of 
sufficient detail to supply a design performance specifica- 
tion. 

The controlling element includes all the combined com- 
ponents necessary to produce a variable gas flow restriction 
from a controlled input signal. It is a closed loop servo- 
mechanism consisting of position feedback sensing mecha- 
hism, set point mechanism, error detector, computing and 
amplifying device, power actuators and the valve or vari- 
able flow restriction. 

An adequate mathematical expression for gas flow 
through a valve is needed in the analysis of gas flow sys- 
tems. This formulation must be possible so that the equa- 
tions which describe the system can be written. This prob- 
lem and its solution are also considered ‘in this paper. 

A fundamental requirement, dynamic response of the con- 
trol valve, was discussed in the first paper of this series.* 
This requirement, which is also the ideal requirement of 
the controlling element in almost all closed loop systems, 
is that the dynamic response should extend at least one 
decade (in frequency response terminology) beyond the 
fastest process frequency break. The latter term refers to 
that input sinusoidal frequency at which the phase lag of 
the process is at least 45 degrees. This frequency may be 





Superior numbers refer to similarly numbered references at the end 
of this article. 
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determined quite easily for systems such as those analyzed 
in the preceding article? by applying the criteria of the 
lumped and distributed parameter analyses. This analysis 
also yields information which may be used to relieve re- 
sponse requirements through proper location of valves or 
proper process geometry design. 

Another influence on valve response which must be con- 
sidered by the control designer is industrial availability. 
For example the present limit for electro-hydraulic servo- 
mechanisms on large butterfly type valves is a 45 degree 
phase lag at a sinusoidal input of amplitude +5 percent 
full travel and frequency of about 20 radians per second. 
Improvement in response can possibly be obtained but usual- 
ly with development type contracts at high cost. The proc- 


NOMENCLATURE 
Valve Open Area 
Flow Coefficient 
Frequency dependent poriion transfer function 








Frequency invariant portion of transfer function 
Pressure of gas 

Ideal gas constant 

Weight flow of gas 

Ratio of specific heats 

Valve position or angle 


zs ez g¢R7VAROAN>D 


Temperature 


w Frequency, rad/sec 
Lower case subscripts are used with above nomenclature 
to indicate locations, etc., and are self explanatory in the 
text. 
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Figure 1. Schematic of flow restriction. 


ess design can usually eliminate the need for higher valve 
response and still meet overall process response require- 
ments. 

This paper deals principally with butterfly type valves. 
For reasons of economy and availability these have been 
the principal type of controlling elements for AEDC fa- 
cilities. Developments are underway and systems of other 
types have been built. Most of the principles discussed in 
this article also apply to valves of any type. 


Flow Characteristics 


The following equation governs flow of a perfect gas 
through an orifice*, where stations are indicated in Figure 1. 


Figure 2. Non-dimensionalized plots of the evaluation of 
partial derivative to eliminate C. Top, 2a; Center, 2b; 
Bottom, 2c. 
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The function, f (P,/P,), is given by 
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< Qn? 
f Pp ) 0.251 


P, . 
°< p <tm 


Different forms of restrictions, orifices and valves have ef. 


fects which require modification of this equation. One 
means of making the equation adequate is to apply a Vari- 
able flow coefficient so that 


Ww, C,W (2) 


where the subscript, a, denotes “actual” and C, is a floy 
coefficient dependent on W, and P,/P,. 

There are many types of control valve geometries. Each, 
with the proper experimentally determined flow coefficient, 
obeys the Eq. 1. It is therefore of importance to determine 
the value and variation of C, experimentally for each type 
valve. This has been done with some precision for “butter. 
fly” type valves‘ * but data is lacking for other types. 

For purposes of analysis of gas flow systems, however, it 
can be shown that the flow coefficient vanishes from the 
mathematical expression. Expression of the flow equation 
in the small perturbation form yields 


> W 2 WwW WwW ow 


AW = sp 4P. + AP, AP, + 34K + 35-40 (3) 


A method» was derived in Ref. 3 for evaluation of these par- 
tial derivitives which shows how C, is eliminated. Figures 
2a, 2b and 2c show the nondimensionalized plots for this 
evaluation. 

Sizing of valves, however, is dependent on the flow co 
efficient. References 4 and 5 give evaluations of C, (fora 
6 inch butterfly valve tested) from 0.6 to 1.2. The scatter of 
data seemed to average to a coefficient of 0.9." Indeed, 
when the valve was choked, P,/P, < 0.528, C, was essential 
ly constant at 0.9. The extreme values were found at small 
angles of valve opening for large pressure ratios and at 
large angles of opening for near critical pressure ratios. 


Valve Sizing 


Poor selection of valve sizes often results in difficult con- 
trol problems or imposes serious limits on plant perform- 
ance. One method of examining this problem involves 4 
mapping of constant area lines on the process envelope. 
Consider, for example, the process shown in Figure 3. 
Suppose the bleed valve in this process to operate so as to 
keep P, constant. This results in a rectangle on the facility 
performance envelope as shown on Figure 4. Suppose the 
operating point is P, 125 psia and W, 1000 lbs per 
second. The throttle valve is used to set a pressure, P,, at 
the engine inlet from a minimum such as 5 psia to a maxi 
mum near 120 psia. Usually it is desirable to obtain as 
small a pressure drop across the valve as possible, (per 
haps 1 percent) with the valve fully open. Weight flows 
from a minimum of 10 Ib per sec to the full plant capacity 
are taken by the engine. Pressures must be set and main- 
tained within 0.1% over the entire operating range. 

Eq. 1 may be used to map the lines of constant area 02 
the process envelope as shown on Figure 4. The horizon- 
tal line, aa, on this figure represents the pressure ratio, 
Poff. 0.528. Below this line changes in P, cannot affect 
flow. (Note that this is a semi-log plot.) The valve sizing 
is then determined as follows: 

1. Maximum area requirements To pass 1000 Ibs per see 
at a temperature of 800°F. with 1.25 psi drop across the 
valve requires 15.6 sq. ft. of flow area. A flow coeff 
cient of 0.9 increases this requirement to 17.3 sq. ft. 
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Figure 3 An example process. 


9, Minimum area requirements — To pass a minimum con- 
trollable flow of 10 lbs per sec at a temperature of 80°F 
at choked conditions requires 0.016 sq. ft. of flow area. 
A flow coefficient of 0.9 increases this requirement to 
0.018 sq. ft. For a 50% decrease in flow to control pres- 
sure in transients, the required controllable flow area 
would be a minimum of 0.008 sq. ft. 


3. Resolution requirements — It is easily shown that for 
the process of Figure 2, P, is directly proportional to 
A, at constant engine flow and hence a required per- 
centage resolution in P, would make the percentage 
resolution in A, the same. Therefore the requirement 
of of 0.1% setting resolution means an overall resolu- 


tion requirement such that AP,/P.,, AA, /A;. 
AP, 
Hence if Pp. 0.001, then the area resolution re- 


quirement is 
AA, = 0.001 A,,. 


These requirements are fundamental and place a severe 
handicap on a valve system. 


Single or Multiple Valves? 


The first consideration for a practical solution to these 
requirements is whether to use a single, large valve of maxi- 


Figure 4. Vaive area 
Mapping of process 
envelope. 
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mum area, 17.3 sq. ft., or a number of small va'ves. Three 
things point to the laiter as being more desirable. In the 
first place the very small minimum controlled area require- 
ment represents less than .05% the full area. This is much 
smaller than the flow area of most valves of this size when 
the valve first leaves its seat. Furthermore, the position- 
area characteristics of most types of valves, particularly 
butterfly types, is not well defined when the valve is less 
than 10% open. A smaller valve with flow area smaller 
than the minimum at 10% open would solve the problem. 


A second reason for multiple valves is the resolution prob- 
lem. In general, resolution of a valve system can be made 
about one part in 1000. If the valve under consideration 
were a single valve it would represent 0.0173 sq. ft. or 0.1% 
of the total flow area. At low flows this would correspond 
to over 100% pressure error. If a valve were reduced in 
size so that this resolution requirement could be met for 
the minimum flow it would have to be as small as the mini- 
mum flow area. Hence some practical compromise is nec- 
essary. This dilemma will be deferred until later. 


The third thing in favor of multiple valves is seen by ex- 
amining the constant area mapping on Figure 4. Note that 
about 95% of the total controlled plant capacity can be han- 
dled by 2.42 sq. ft. of flow area. The remainder of the area 
is required only for the high pressure operation. 





























Figure 5. Example valve geometry. 


A Proper Valve Sizing 


Consider the valve arrangement of Figure 5 as the solu- 
tion to this sizing problem. Butterfly type valves were ar- 
bitrarily chosen because of existing information on their 
characteristics, because of industrial availability and be- 
cause of economy. In calculating the areas a flow coeffi- 
cient of 0.9 was used. The valve body was assumed large 
enough so that an opening of 75 deg. represents total valve 
area.” As a factor of safety in design the valve was over- 
sized 15%. However, owing to the multiple arrangement, 
no resolution was sacrificed. Under choked conditions flow 
through the two ft. diameter valve exceeds plant capacity. 

The choice of valve system now having been made, its 
acceptability must be determined. The butterfly valve char- 
acteristic is 


A = A,(1 — cos g) 


If the resolution is one part in 1000 on g, then the area 
resolution depends on valve position. The minimum flow 
area of 0.016 sq. ft. represents a valve angle of 9.5 degrees. 
A resolution of 0.09 deg. at this position represents an area 
resolution of about 0.7%. Hence the nonlinear valve char- 
acteristic helps resolution at small areas where it is needed. 
This resolution, though not the ultimate, represents a prac- 
tical choice. 

One other problem is introduced by this choice of valve 
geometry. The velocity profile has been somewhat dis- 


Figure 6. General block diagram of closed loop valve servomechanism. 
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torted. A probable solution would be flow straighten; 
screens. Profile distortion considerations, however might 
prohibit such an arrangement. 


The Area-Position Linearity Problem 


In all the equations relating controlled pressures to valve 
flow area the relation has been linear. Thus in any at. 
tempt at closed loop control, if the system stability is not 
to depend on valve position, the relation between input 
signal and valve area must be linear. Consider the typical 
closed loop valve servomechanism of Figure 6. The actuator 
might be electro-hydraulic, pneumatic, or an electric motor 

Suppose the valve is a butterfly type valve with an electro 
hydraulic servomechanism, ¢, being tie input electrica} sig. 
nal. Ignoring initially, the dotted blocks (Figure 6), , bears 
a linear relationship to ¢g,. Area is related to the Valve 
angle, ¢., by 

A = A,(1 — cos ¢g,) (4) 


where A, is the area of the fully opened valve. Three meth. 
ods, illustrated by the dotted blocks, might be used tp 
linearize A to ¢g,. Jn each case the dotted block must fy. 
nish a nonlinear relation between its output and input go 
that the final result is a constant dA/dg¢,. 


Nonlinear Feedback 


The first method utilizes a nonlinear mechanism in the 
feedback, ¢, f(@.). Ignoring the other dotted blocks, 
the relationship between A and 4g, is 


1 
A | K,G, 1 ( dA 
Pi 1 1 dg: a) 
| + K.G.K,G.K.G, dg, dg, 
d¢. (5) 


Now ie. «x sin ¢g,, and if dg;/dg, is also proportional 
to sin ¢, the steady state dependence will be a constant. 
However, it should be pointed out that this nonlinear func 
tion also appears in the denominator of the transfer func 
tion. The result is a different dynamic performance at each 
actuator position. Thus if the gain, K., is set for optimum 
performance when ¢, is large, the system will be unstable 
at near closed positions while if K,. is tuned for small ¢,, 
the performance will be sluggish at large ¢, positions. In 
most instances it is desirable to obtain all the valve dy- 
namic performance available and the method could not be 
tolerated. If dynamic performance were not critical, the 
method might be readily employed. 

Practical methods of accomplishing this functien include 
nonlinear or tapped and loaded feedback potentiometers 
and feedback mechanism driven by a nonlinear cams. The 
latter is a good method, using selsyn type feedback ele 
ments. 
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7. Mechanical linkage 


Figo erfiy valve character- 
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Mechanical Linkage 

A second means of accomplishing this characterization is 
by utilizing some mechanical linkage between the actuator 
position, ¢,, and the valve position, g,. This method makes 
use of the relation, 


1 
A KG, Ag.’ GA «¢ 
at. om SD . - ; / 
— 1 d¢. d¢. 

i 1 + ee nS ee 

K.G.K.G,K,G, 
Th 6." i Sele ill lish th li ization 

us dg. «x sin ‘dai accomplis e ineariza 


without affecting system dynamics. One mechanical link- 
age which might be used for butterfly type valves is shown 
in Figure 7 with the appropriate mathematical relations. 
The disadvantages of mechanical linkages are economics 
and structural reliability. Resolution might also suffer from 
such linkages, since the increased resolution due to the but- 
terfly characteristic near the closed position would be lost. 


Function Fitter 


The third method represents to the authors the optimum 
method for solution of this problem. It employs the rela- 
tion g,’ = f(g,) at the input where only electrical signals 
are involved. The transfer function is then 


1 


a de’ KG, dA 
>: zs dg, 2: 1 As dg. 
1+ *G.K.G.K.G, 


(7) 


Hence the relation, - al 1 


dé, ee ra must be formed by 


the function fitter. System dynamics is not altered using 
this method and the resolution is not affected by this ar- 
fangement if resolution difficulties are not introduced by 
the linearizing device itself. 

There are a number of ways to generate this function. 
Servo driven tapped potentiometers are one solution but 
Probably the most advantageous is the analog computer 
type function fitter. In actual tests biased diode type func- 
tion fitters were employed to produce the function, 


oy = C eos (1 — z) (8) 
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This function is the integral of the derivitive expression, 
dg,'/dg,. If the control signal, ¢g,, is proportional to the 
desired value of A the term dA/dg¢, is constant. 

This latter device has an additional desirable feature. 
The valve area-weight flow characteristic has been assumed 
linear. However this relation also varies with position as 
evidenced by a varying flow coefficient. Other factors such 


Figure 8. Aerodynamic torque coefficient for butterfly vaives. 
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Figure 8. Valve frequency response specification envelope. 


as valve seat peculiarities, valve body blockage or actuator 
linkage functions enter the weight flow-position relation- 
ship. These factors can also be linearized with the func- 
tion fitter device. When a multiple valve arrangement is 
employed, the individual valves may be sequenced in the 
most linear position-area fashion. 


Torque Requirements 


The force or torque requirements on control valves for 
gas flow systems fall into two categories. The first is that 
needed to move the valve at the required accelerations to 
meet dynamic performance. This is the inertial force or 
torque. The second contribution to torque is brought about 
by aerodynamic loading. For some types of valves the 
latter does not represent a problem but for butterfly types 
the aerodynamic torque is significant. 

Forces or torques necessary to accelerate the valve for 
a given dynamic performance are easily determined by the 
mass-acceleration or moment of inertia-angular accelera- 
tion laws. Some problem arises in determination of mo- 
ments of inertia for butterfly type valves. This is due 
largely to the variation in geometry of the valve bodies 
although most manufacturers have determined experimen- 
tally the moment of inertia for their individual designs. 

The aerodynamic torque is more difficult to define. Re- 
cent work® on this problem for butterfly valves has pro- 
duced experimental evidence which can be interpreted in a 
very useful manner. Figure 8 is a family of curves which 
can be used for the determination of the aerodynamic torque 
for any size butterfly valve. This information, admittedly 
not exact, is used by the authors in lieu of better experi- 
mental data and consists of an extension to larger valves 
of experimental data taken on a six inch diameter valve. 
To calculate aerodynamic torque from these curves one 
needs pressure ratio across the valve, valve diameter and 
upstream pressure. The data appears to be sufficiently 
symmetrical to extroplate to larger valve angles for the 
lower pressure ratios. 

The shape of the torque relation through the first 75 deg. 
is very similar to the position—area characteristic for but- 
terfly valves. This indicates that the variable mechanical 
advantage brought about by the mechanical linkage of 
Figure 7 becomes useful. 
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The dependence of the aerodynamic torque on the cube 
of the valve diameter is also of interest. If the 17.3 sq, ft 
of area of the example valve were put into a single butter. 
fly valve, its diameter would be six ft., when flow coefficient 
and valve body blockage were taken into account. Thus 
the aerodynamic torque would be 27 times as large as for 
the two ft. diameter requirement valve or eight times that 
of a single three ft. diameter valve. When a pressure ratio 
of 0.83 and an opening of 75 deg. are assumed the aerody- 
namic torque for a single six ft. valve in the system of Fig. 
3 (P, 125 psi) would be 2.05 x 10* ft. lb. The same open- 
ing and pressure ratio on the valve system of Fig. 4 would 
require 7.53 x 10° ft. lb. for the two ft. valve and 25.6 x 
10* ft. lb. for each three ft. valve for a total of 110 x # 
ft. lb. Thus, two advantages are realized with the multiple 
valve system, a smaller overall power requirement and five 
small systems instead of one large one. The latter is a very 
important consideration for hydraulic actuation systems. 


Results and Conclusions 


The final result of the study of the control valve is an 
engineering adequacy design or a specification for mani 
facture or procurement. The authors were faced with the 
problem of writing the engineering performance specifica 
tions for competitive bidding. The valve system of Figure 
3 serves as a good example for such a procurement specif 
cation. The authors maintain that the controls engineer 
must size the valve, make provisions for adequate resol 
tion, determine dynamic response requirements and select 
proper operational characteristics. With these things 1 
mind the following items should appear in the procurement 
specification of a valve such as is defined in Fig. 3: 


1. General Provisions 


1.1 Use — This valve shall be used for accurate control, 
either automatic or manual, of pressuré in a 8% 
flow system at a point downstream of its plane when 
subjected to a constant upstream pressure. 


1.2 Geometry — The complete valve shall consist of one 
2 ft. diameter and four 3 ft. diameter butterfly ele 
ments placed in a bulkhead as illustrated in Fig. 5. 
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Actuation — Each valve element shall be actuated 
by its separate electro-hydraulic servomechanism. 


14 Environment 


141 Upstream pressure shall vary from 40 to 130 psia 
put remain constant at any intermediate point. 


1.4.2 Downstream pressure shall vary from 5 to 125 psia. 


143 Weight flow shall vary from leakage flow to 1000 Ib. 


per sec. 


144 Temperature of the air shall vary from 80°F to 
800°F in as little as 10 sec. 


2%. Technical Provisions 


21 Leakage — When all elements are closed, upstream 
pressure is 125 psia and downstream pressure is 
ambient the total leakage flow shall not exceed 5 Ib. 
per sec. 


22 Marimum pressure drop— When all elements are 
open and with 1000 lbs per sec. flowing the pressure 
drop across the entire valve shall not exceed one 
per cent of the upstream pressure. 


23 Control Requirements 


231 Description— Each element actuation system shall 
consist of all electrical devices and amplifiers, hy- 
draulic control valves and actuators, hydraulic pow- 
er supplies, actuator linkages and valve mechanism 
to produce a valve position from a d.c. electrical sig- 
nal input. Each element system shall operate com- 
pletely independent except for hydraulic oil supply. 


23.2 Position Setting — Each element shall position from 
a d.c. electrical signal of range 0 to 50 volts with a 
resolution of one part in 1000. The voltage source 
impedance shall be a maximum of 1000 ohms and 
shall not be appreciably loaded by the valve element 
input device. 


2.3.3 Linearity — Linearity between input voltage and 
valve angle shall be maintained within 10 percent. 

2.3.4 Drift — At any constant input voltage the valve shall 
not drift more than 0.1 degree per second. 

2.3.5 Dynamic Response 

2.3.5.1 Frequency Response— The amplitude ratio and 


phase lag shall remain within the shaded area of 
Figure 9 when subjected to an input sinusoidal volt- 
age of frequency w and amplitude +5 degrees. (The 
value of w, depends upon process requirements. For 
systems familiar to the authors 15 rad per sec was 
specified as being the maximum suppliers would 
guarantee.) 


2.3.5.2 Stroke Travel— The valve full stroke time from 


open to closed or closed to open shall be less than 
n seconds. (The value of n for systems familiar to 
the authors is one second.) 
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Our 11th Annual Instrument-Automation Con- 
ference & Exhibit of the Instrument Society of 
America, its Second International Conference and 
Show, is being held for the first time in New York 
City, — and for the first time in the newly com- 
pleted New York Coliseum. On behalf of the Jn- 
strument Society of America, its Executive Board, 
staff and membership, a most cordial welcome is 
extended to each conferee and visitor. Our wel- 
come and appreciation includes the members and 
visitors to the sessions of the several organizations 
and societies cooperating with us to make this 
Conference a success: 


United States National Committee for the In- 
ternational Geophysical Year 

American Rocket Society 

American Society of Mechanical Engineers 
Instruments and Regulators Division 

National Bureau of Standards 

United States Navy 


As this is an International Conference, we ex- 
vend, too, a cordial welcome to our foreign exhibi- 
tors as well as to our visitors from other lands and 
express the sincere hope that your visit may prove 
both educational and enjoyable. We hope you will 
come back with us again in future years. We pray 
that our contributions to improve the standards 
of living will add to the forces of peace on earth 
to all men of good will. 


From its opening event on Instrumentation in 
the International Geophysical Year, and in the 
IGY Satellite, this Conference and Show will high- 
light the ever increasing role of instrumentation 
and automatic controls in our world of tomorrow. 
The planned world circling satellite will act as a 
carrier of instruments,—in fact, that is the prime 
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purpose of the satellite, — to carry instruments 
that will send signals to the earth on conditions as 
they exist in outer space. Instruments are neces- 
sary to control the projectile that carries the satel- 
lite to its orbit and instruments on the surface of 
the earth will receive the signals from the satel- 
lite and gather the information desired and neces- 
sary as any prelude to space travel. 


Our program this year, as never before, gives 
emphasis to the broadness of the field of instru- 
mentation and automatic control and its applica- 
tions to automation with many examples in the 
process industries, biological and medical, aero- 
nautical, transportation, nuclear, and to human 
engineering. There is considerable emphasis on 
computers and data handling and the automatic 
procurement of data as well as reduction of data 
to usable form. In the continuation of the rapid 
growth of JSA, plans have been completed for the 
formation of Industry Divisions on many of these 
specialized phases of instrumentation. 


Our welcome and sincere thanks is extended to 
our more than 400 exhibitors displaying the new- 
est in instruments and automatic controls and to 
the number of them who have further cooperated 
by participating in our Instruments Maintenance 
Clinic, Analytical Instruments Clinic, and Data 
Handling Workshop. 


Our Annual Conference & Exhibit has now be- 
come so large that JSA is planning additional 
meetings during the year to specifically serve di- 
visional and regional interests. The first of these 
meetings, held as a National Spring Meeting of 
ISA, will be held in Atlanta, Georgia on April 
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as 12, 1957 in conjunction with the Southeastern 
Pecional Instrumentation Conference, and hosted 
by the Sections of ISA in the Southeast, Wednes- 
dev through Friday at the Hotel Atlanta-Biltmore. 
This Conference will feature nuclear instrumenta- 
¥on and will serve as the point for organization 
of the Nuclear Division. 
| The Third Instrument Flight Symposium will be 
held in Los Angeles in May, 1957, and this will 
“now be a nationally sponsored event by an Aero- 
nautical Division of ISA. Other divisions will be 
"formulated as rapidly as organization and pro- 
grams will permit. 
_ The growth of JSA is dynamic and virile, nine 
‘additional Sections having been chartered during 
" this past year, bringing the total to 86 in all parts 
of the country, Canada, and the Netherlands West 
Indies. 

Much of the emphasis in the Conference is on 
the subject of education, — and this subject is so 












nts important that I have covered JSA’s Program and 
3 as plans in this field in a separate editorial. 
»08- The Session on Management Planning for In- 
tel- strumentation and Automatic Control is sched- 
of uled for Thursday and is the result of many re- 
el. quests for a Conference to aid management in be- 
es- coming more familiar with the work in this im- 

portant field. The Management Luncheon with 
73 Congressman Wright Patman of Texas as our 
“l- speaker should be of particular interest to man- 
“a. agement and technical personnel alike. It will be 
he recalled that Congressman Patman was the Chair- 
0- man of the Congressional Committee that held 
an hearings on Automation during the past year. 
mn A new feature of this Conference is the JSA 
ic sponsored contest on ‘New Ideas in Instrumenta- 
ta tion”. This is an inventor’s and idea man’s forum 
id of what could be new and these presentations and 
e models have been gathered together in a single 
e booth at the Coliseum. 

Along with the many technical activities of the 

0 Conference will be found a full social program for 


. both members and their wives, opening with the 
President’s Reception and highlighted by our An- 


My sincere appreciation and thanks go to Dr. 
Elmer W. Engstrom, General Chairman of our 
Host Committee with Hamilton R. Bristol and 
Carl W. Gram, Jr. as Executive Co-Chairmen, to 
Fred Tabery, our Exhibit Manager and William 
H. Kushnick, our Executive Director, as well as 
: to the many speakers, exhibitors and Committee 
members who worked so hard to make this Con- 
ference and Exhibit a complete success. 
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d nual Banquet including Broadway entertainment. 
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W. G. Brombacher J. T. Volibrecht 


Secretary Treasurer 





: ys 
Warren H. Brand Edward C. Baran 
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Dr. Elmer W. Engstrom 
General Chairman 


As General Chairman of the llth Annual ISA In- 
strument-Automation Conference and Exhibit of the 
Instrument Society of America, it is a pleasure to 
welcome all of you who will participate. 

To everyone working in this dynamic field, the 
speed with which we advance permits only an oc- 
casional opportunity to consider our current achieve- 
ments and to contemplate the future. Today, the 
measurement and control techniques developed by 
advances in instrumentation are laying a firm base 
for widespread automation tomorrow. Already, these 
advances have had a profound effect upon our work- 
ing methods and our living standards. 

In industry, the results are evident in ever great- 
er productive efficiency, higher productivity, im- 
proved quality of products, and lower operating costs. 
To the worker, new measurement and control tech- 
niques are providing relief from drudgery in many 
jobs, plus an opportunity to advance to higher skills 
and better pay. To the consumer, these advances 
have meant an increasing supply of goods of higher 
quality at lower prices. To the nation as a whole, 
instrumentation is helping to provide greater secur- 
ity through the ingenious application of these same 
techniques to a wide variety of weapons for defense. 

In this environment, the Annual Conference of the 
ISA assumes unique importance to all of us as a 
primary point for the exchange of the information 
and ideas which stimulate continued development. 

With you, I look forward to a most fruitful series 
of discussions, 


Adolph K. Joecks James E. Gambrill 
Sessions Properties President's Reception 


Harry Irving Allen M. Shore 
Transportation Members Relations 





William H. Kushnick Fred J. Tabery 
ISA Executive Director Exhibit Manager 
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Carl W. Gram 
Executive Co-Chairman 


Hamilton R. Bristol 
Executive Co-Chairman 





Chester S. Beard David Hostedler 
Reception and Hospitality Banquet 





ha ane 
Mrs. Haroid M. McCarthy Lioyd Slater 
Ladies Activities Publicity 





Charles W. Covey James Waldron 
ISA Journal Editor Employment 
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Sigfred A. Olson 
President 
New Jersey Section 





W. H. Shellenberger 
Vice-President 
New Jersey Section 





J. D. Yanak 
Secretary 
New Jersey Section 
Registration 


D. J. Dinzik 
Treasurer 
New Jersey Section 








A. W. Lubbers 
President 
New York Section 





R. A. Hutcheon 
Vice-President 
New York Section 





H. B. Britt 
Secretary 
New York Section 


A. R. Parsons 
Treasurer 
New York Section 
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> GENERAL INFORMATION 


lith ANNUAL ISA INSTRUMENT-AUTOMATION CONFERENCE & EX 











po—- REGISTRATION FEES 


ISA-ASME-ARS Non 
Members Members 
Opening (IGY) Session only $2.00 $3.00 
Technical Sessions Programs 8.00 12.00 
(Includes Copy of Proceedings) 
Analytical Instruments Clinic 5.00 8.00 
Instruments Maintenance Clinic 5.00 8.00 
Data Handling Workshop 10.00 15.00 
(Includes Workshop Proceedings) 
Management Symposium only 2.00 3.00 
Management Luncheon only 5.00 5.00 
Ledies Activities (Complete) 16.50 16.50 
“City Within a City’ Tour 4.35 4.35 
Cruise Around Manhattan 2.50 2.50 
Luncheon & Fashion Show 4.00 4.00 
‘My Fair Lady"’ Theater Party 5.35 5.35 
Visit to West Point 4.50 4.50 
Annual! Banquet 12.50 12.50 
Plent Tours—no charge except transportation 
1956 Conterence Proceedings only 5.00 8.00 
1956 Workshop Proceedings only 5: 8.00 
Combination Conference Fees 
One Clinic & Technical Sessions 10.00 16.00 
Two Clinics & Technical Sessions 15.00 23.00 
Workshop & Technical Sessions 15.00 23.00 
Complete Conference Program 20.00 30.00 
Non-members may apply al! surcharges toward payment of ISA 
dues if they enroll as full members prior to October 15. 
Admission to Exhibit is by Complimentary Ticket or a $!.00 fee. 











Registration Centers 


Advance Registration Center—Statier Hote! 
Sunday, September |6—1:00 P.M. to 8:00 P.M. 
Monday, September 17—9:00 A.M. to 12:00 Noon 
General Registration Center—Coliseum 
Monday, September |7—1:00 P.M. to 10:00 P.M. 
Tuesday, September !8—9:00 A.M. to 6:00 P.M. 
Wednesday, September 19—9:00 A.M. to 6:00 P.M. 
Thursday, September 20—9:00 A.M. to 6:00 P.M. 
Registration in advance of any activity must be made at above location. 
During the schedule you may register at the location of the specific 
activity as indicated below. 
Instruments Maintenance Clinic—Hamilton Hall, Columbia University 
Friday, September 14—7:30 P.M. to 9:30 P.M. 
Saturday, September |5—9:00 A.M. to 5:00 P.M. 
Data Handling Workshop—Hote!l New Yorker 
Monday, Rctember 17—1:00 P.M. to 5:00 P.M. 
Tuesday, September |18—9:00 A.M. to 5:00 P.M. 
Analytical Instruments Clinic—Hote! Statler 
Wednesday, September !9—9:00 A.M. to 5:00 P.M. 
Thursday, September 20—9:00 A.M. to 5:00 P.M. 
Management Symposium and Luncheon—Hote! New Yorker 
Thursday, September 20, 9:30 A.M. to 3:00 P.M. 
Annual Banquet Tickets 
Monday through Wednesday, September 17-19—ISA Office, Room 319, 
Coliseum 
Wednesday, September !9—7:00 P.M. to 12:00 Midnight, Hotel Statler 
Ladies Activities—Hote! Statler, Washington Room 
Sunday, September !6—!:00 P.M. to 8:00 P.M. 
Monday through Friday, September |7-21|—9:00 A.M. to 5:00 P.M. 
Plant Tours—ISA Office, Room 319, Coliseum 
Monday through Thursday, September 1|7-20—9:00 A.M. to 5:00 P.M. 


> Information Center 


A general information booth at the Coliseum will offer 
information on all Conference and Exhibit activities. At- 
tendees at this center will also offer assistance on trans- 
portation facilities, directions and other such information 
about New York City. 


p> Exhibits 


Exhibit booths are located on the first and second floor 
of the air conditioned Coliseum. A detailed floor plan is 
shown on pages 344 and 345, followed by a list of exhibi- 
tors, products and personnel in attendance. Registration 
is required for admission, with complimentary ticket or 
payment of $1.00 fee. 


ia Exhibit Hours 


Monday, September 17 2:00 P.M. to 10:00 P.M. 
Tuesday, September 18 10:00 A.M. to 6:00 P.M. 

edn September 19 10:00 A.M. to 6:00 P.M. 
Thursday, September 20 12:00 Noon to 10:00 P.M. 
Friday, September 21 10:00 A.M. to 4:00 P.M. 


- ‘New Ideas in Instrumentation’ Contest 


An exhibii highlight will be displays entered by con- 
testants in the “New Ideas in Instrumentation” contest 
sponsored by ISA at Booth 1116. E. A. Adler, of United 
Engineers and Constructors Co., is Chairman of this event. 
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Judges are: Mr. Adler; J. H. Heller, New England } 
stitute for Medical Research; R. W. Hodgson, R, 
Hodgson Co.; R. J. Jeffries, Daystrom, Inc.; J, Joh 
Jr., E. I. du Pont de Nemours & Co., Inc.; and Hamj 
Merril, Manning, Maxwell & Moore, Inc. 
> Special Exhibits 

Another outstanding Exhibit feature is the display 
equipment, instruments and systems developed by eight 
the nation’s engineering schools at Booth 916. Thig 
gram is cosponsored by ISA and Control Engineering, 
McGraw-Hill publication. Representatives of the schoo 
will engage in a panel discussion on Tuesday, 9:30 Ay 

The U. S. Navy and the National Bureau of Stand, 
will display new instrument equipment at the Exhj 
Models of the earth circling satellite, a part of the Ip 
national Geophysical Year, will be displayed by the Q 
of Naval Research Laboratory. 


p> Conference Program 

The Conference program includes the opening 
on Instrumentation in IGY, Technical Sessions, Instr 
ment Maintenance Clinic, Analytical Instruments Cl} 
and Data Handling Workshop. Complete details will 
found on pages 375-381. 


> Opening Session IGY 
The opening session for the Conference program will f 
ture authorities and eminent persons connected with U. § 
and international participation in the International G 
physical Year. Presentations will particularly cover instra 
mentation aspects of the various projects of the IGY. 


p> Management Symposium and Luncheon 


A special Management Symposium entitled “Man 
ment Planning for Instrumentation and Automatic Cont 
will be held Thursday morning, September 20. Cong 
man Wright Patman will speak on “Automation and Ee 
nomic Stabilization” at a special luncheon, Thursday, 12:39 
P.M. at Hotel New Yorker. { 


> Employment Service 

ISA members interested in new positions may file 
resumes without charge with the ISA Employment Se 
to be operated during the Exhibit hours. Exhibitors 
ISA Journal classified advertisers may list their openii 
with this Service. The Employment Service office is 
cated in Booth 101 at the Coliseum. 


7 ISA Membership and Publications 

Membership in ISA is open to all who are conce 
with instrumentation, automatic control, data handl 
computers, telemetering and related technology of 
mation. Visitors are invited to visit Booth 106 for 
formation on membership, services and benefits. 
lications are available here. 


» ISA Journal 

The ISA Journal, official organ of the Instrument Soe 
of America will maintain space in Booth 106. §& 
copies, subscription information, circulation, market 
ership, editorial and advertising data will be available. — 


p> United Airlines 

United Airlines is designated as the Official Airline fo 
the ISA Conference and Exhibit. They will maintain Bé 
1401 with complete facilities for handling reservations 
air transportation. 


p Cooperating Organizations 

Five organizations are cooperating with ISA in pre 
ing this year’s Show. They are National Bureau of St 
ards; U.S. National Committee on IGY; American * 
ciety of Mechanical Engineers; U. S. Navy; and Ame 
Rocket Society. 
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REX HARRISON and Julie Andrews star in the musical comedy 
hit ‘“‘My Fair Lady’’ — another feature of the Ladies Activities. 
The smash hit is playing at the Mark Hellinger Theater in New 
York City and will host the ISA ladies on Wednesday, Sept. 19. 





Executive Board Meeting 


The Executive Committee of the 
Executive Board will meet all day Fri- 
day, September 14, and the Executive 
Board will meet all day Saturday, 
September 15, at the Statler Hotel. 
The Board will also meet for dinner on 
Thursday, September 20th at the New 
Yorker. 


President’s Reception 


President Robert T. Sheen will ten- 
der a reception on Sunday, September 
16, 4:00 P.M. at the Sky Top Room 
of the Hotel Statler. ISA members, 
cooperating society members, exhibi- 
tors and their wives are cordially in- 
vited to attend. 
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Annual Banquet 


The Annual ISA Banquet will be 
held at the Hotel Statler, and will be- 
gin at 7:15 P.M. on Wednesday, Sept. 
19, with cocktails in the Rotunda of 
the Statler Hotel followed by dinner 
in the Grand Ballroom. Designed for 
an evening of dancing and Broadway 
entertainment, there will be a mini- 
mum of business and speeches. Don’t 
miss this exciting evening. 


Members’ Lounges 


For the convenience of its members, 
ISA will operate three lounges at the 
New York Show. They will be lo- 
cated at the New Yorker Hotel, Rooms 
501 and 503; Statler Hotel, Hartford 
Room; and ISA Booth 106 at the 
Coliseum. 








The Ladies’ Activities arranged for 
this year’s Show by the joint Host 
Committee appeal to a wide range of 
feminine interests from a fashion 
show to sightseeing. 
Headquarters for all Ladies’ Actiy). 
ties during the Show is the Washing 
ton Room, Hotel Statler. This head 
quarters will be open for registration 
and other activities on Sunday, Sep 
tember 16, from 1:00 P.M. to 8: 
P.M. and Monday through Friday 
from 9:00 A.M. to 5:00 P.M. Reserved 
tickets for all activities listed here 
may be picked up during these hours. 
Those who register for the Ladies’ 
Activities will be given priority te 
ward purchase of tickets for “My Fair 
Lady.” Other requests will be hon 
ored if there are tickets remaining. 








You're invited to sit and chat with 
your friends. Host Committeemen wil 
be present to give information and a& 
sistance. The ISA Exhibit Booth 1 
will feature publication sales, member 
ship information, ISA Journal sub 
scriptions and advertising information. 


Annual Members’ Meeting 


ISA members are invited to attend 
the Annual Members’ Meeting on Tue 
day, September 18, 2:00 P.M. at the 
Statler Hotel’s Sky Top Room. Pret 
ent ISA officers and incoming officer® 
will be introduced and a report will 
be given on the Society’s past acti 
ities and future plans. 
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OBSERVATION ROOF of 
Rockefeller Center over- 
looking the Hudson River. 
This is part of a tour on 
the Ladies’ Program when 
they will visit Rockefeller 
Center and get a behind- 
the-scenes look at televi- 
sion and radio in the NBC 


Studios. 


Sunday, September 16 
President’s Reception, Hotei Statler, 4:00 P.M. 


Monday, September 17 

Ladies’ Program—Luncheon and fashion show, Delmonico 
Hotel, 12 Noon to 3:00 P.M. Show will be conducted by 
Blanche Ravisse, fashion consultant and television com- 
mentator. This is a revision to the advanced program 


issued in July. 


Tuesday, September 18 

Ladies’ Program—‘‘City Within a City”, 9:30 A.M. to 5:00 
PM. This is a tour of the buildings and highlights of 
Rockefeller Center including a behind-the-scenes look at 
television and radio in the NBC Studios; luncheon in a 
choice of restaurants; and current motion picture and stage 
show at the famous Radio City Music Hall. 


Wednesday, September 19 

Ladies’ Program—Cruise Around Manhattan Island, 10:00 
AM. to 1:00 P.M. This sightseeing tour will sail past the 
Statue of Liberty, New York’s majestic skyline, the nu- 













merous bridges spanning the Hudson, East and Harlem 
Rivers, the U.N. Building, Polo Grounds, New Jersey Pali- 
sades, and many other Manhattan points of interest. 


“My Fair Lady” theater party, 2:30 P.M. This is consid- 
ered the best musical comedy currently playing on Broad- 
way starring Rex Harrison and Julie Andrews. 


Annual Banquet—Statler Hotel, 7:15 P.M. This year’s gala 
affair will begin with cocktails in the Rotunda of the Statler 
Hotel followed by a dinner in the Grand Ballroom. There 
will be a minimum of speeches with the traditional trans- 
fer of ISA officerships. Mostly an evening of dancing and 
Broadway entertainment. 


Thursday, September 20 

Ladies’ Program—Visit to West Point, 9:30 A.M. to 3:30 
P.M. Buses will leave the Statler at 9:30 A.M. for a trip 
along the Hudson River to West Point. Included is a con- 
ducted tour of the spacious grounds and castled buildings, 
with the possibility of seeing the Corps of Cadet on Pa- 
rade. Luncheon in the Hotel Thayer, West Point. 











Section Officers’ Luncheon 


of the Society at a luncheon on 
Wednesday, September 19, 12:15 P.M. 
at the Hotel New Yorker. National 
Officers will discuss with the Section 
officers all matters of interest to the 
programming and administration of 
ISA activities. 


Sections 75 to 
Parlor A; one 
tions, Parlor C. 


Program Chairman’s Clinic Counell Mesting 





It will begin with a general session 
on common problems of programming 
All Section officers will be guests at 3:00 P.M. At 4:00 P.M. the parti- 
cipants will divide into these smaller 
groups having mutual interests: Sec- 
tions over 175 members, South Room; 
members, Panel 
Room; Sections less than 75 members, 
company Sections, 
Buffalo Room; and 1955-56 New Sec- 


second part will include election of 
other National Officers. The agenda 
will also include a number of amend- 
ments to the ISA By-Laws, annual re- 
ports and other Council business. Re- 
fer to National Society News Pages 
for more detailed information. 


Exhibitors Meeting 


Exhibitors at the llth Annual In- 
strument-Automation Conference and 
Exhibit will meet at the Coliseum on 
Thursday, September 20 at 3:00 P.M. 
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A special clinic-type discussion pro- 
stam will be held on Wednesday, Sep- 
tember 19, 3:00 P.M. at the Hotel New 
Yorker for Section Program Chairmen. 
This Clinic is under the sponsorship 
of the National Sections and Member- 


ship Committee headed by Thomas W. 
Waldrop. 


The ISA Council of Nationa! Dele- 
gates meeting will be held at the Stat- 
ler Hotel, Sky Top Room, on Tuesday, 
3:00 P.M., September 18. The meeting 
will be divided into two parts. The 
first will consist of meetings of dele- 
gates from the nine newly-created dis- 
tricts for election of District Vice 
Presidents and other business. The 


Following this there will be a meeting 
of the Exhibitors Advisory Committee. 


Committee Meetings 


The daily calendar of activities on 
page 337 includes the meeting times 
and places for all National Commit- 
tees which are holding meetings. 





339 























Particular attention is due to the 1956 ISA 11th Annual 
Conference and Exhibit, which comes at a stage in our tech- 
nological development when the spectacular achievements 
of instrumentation and automatic controls are receiving 
wider recognition, and appreciation is growing of the tre- 
mendous potential value of these devices. The American 
Society of Mechanical Engineers (ASME) is proud to co- 
operate with the Instrument Society of America (ISA) in 
arranging this event. 

The work of such groups as the ISA and the Instruments 
and Regulators Division of ASME has contributed substan- 
tially to rapid progress in instrumentation in the recent 
past and will, undoubtedly, continue to shape the future 
growth of the field. 


There can be no doubt that the frequent exchange of in- 
formation on new developments, both within and between 
technical societies, will result in more rapid development 
and more satisfactory performance of new instruments. 
Meetings, such as this annual ISA Conference & Exhibit in 
New York, are important means of facilitating that ex- 
change. 


The world, in fact, may be grateful for such events. For 
in no other way could the operators of American technology 
so promptly absorb new knowledge. This new knowledge, 
in turn, whether applied to the production process of indus- 
try or to probing the secrets of science, directly or indi- 
rectly helps to increase the flow of material goods to the 
consumers of the world. 


To engineers everywhere, no matter what their field of 
specialization, I suggest gaining a familiarity with the ex- 
tremely important work being done in the field of instru- 
mentation. This work will certainly be a major influence 
in shaping tomorrow’s products and processes. 


Dr. Joseph W. Barker 
President 
American Society of Mechanical Engineers 
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President 
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Mechanical Engineers 





Noah S. Davis, Jr, 


President 
American Rocket Society 





Ever since the founding (1930) of the American Inter 
planetary Society, which later became the American Rocke 
Society, space flight has been of great interest to our mem- 
bers. The group has grown from a few men, primarily in 
terested in getting a rocket into the air, to nearly 5000 sci- 
entists and engineers who are investigating all phases of 
Rocketry and Astronautics. 


Tn 1951, an American Rocket Society Space Flight Com 
mittee prepared a report on the feasibility of an Earth ¢ 
Satellite and submitted it to the National Science Founda 
tion. Based partially on this report, the President of the 
United States announced, in July, 1955, that the United 
States would participate in the International Geophysical 
Year by building an Earth Satellite. 


For the last few years, the American Rocket Society ha 
had a Space Flight Session at their Annual Meeting. Many 
articles published in “Jet Propulsion,” the Journal of the 
American Rocket Society, have had to do with space flight 
In fact, an Earth Satellite issue of the Journal, which cor 
tained six articles on this subject, was published in May, 
1956. 

The importance of proper instrumentation is apparetl 
not only in the launching of all rockets, in their control 
during the powered portion of their flight and in getting 
them finally on course, but also in telemetering the infor 
mation from the rocket or satellite back to the earth. For 
this reason, instruments and instrumentation are most im 
portant to the members of our society. 


Therefore, the American Rocket Society is very pleased 
to cooperate with the Instrument Society of America it 
presentation of papers on the International Geophysical 
Year and the earth satellite program at the ISA 11th At 
nual Conference and Exhibit. 


Noah S. Davis, Jt. 
President 


American Rocket Society 
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Plans have been formulated for tours to three 
plants in the New York City area during Show Week 
by the Host Transportation Committee. Register at 
ISA office in Coliseum for these tours. 


A tour of P. Ballantine & Sons Brewery, 57 Freeman 
St., Newark, N. J., is scheduled for Tuesday, Septem- 
ber 18. This tour will begin at 1:30 P.M. with busses 
leaving the Statler Hotel at 12:00 p.m. This brewery 
has an annual production capacity of more than 155 
million gallons, with a peak daily capacity of over 
744,000 gallons. Instrument-wise, the brewery serv- 
ices over 300 automatic control installations, 4000 
pressure gages, 2500 safety valves, 200 recorders, 50 
displacement meters and 60 flow meters. 


Tours of the American Telephone and Telegraph 
Co—Long Lines Dept., 32 Avenue of the Americas, 
New York City, will be made Wednesday, September 
19. Tours will begin at 10:00 A.M., 11:00 A.M. and 12 
Noon. No transportation is provided. This depart- 
ment builds, operates and maintains the interstate 
network of trunk circuits and other facilities in the 
U. S. that makes possible nationwide and worldwide 
telephone communication. It also furnishes extensive 
networks which speed programs from city to city. 





Tours of Consolidated Edison Company’s Waterside 
Power Station, 708 First Ave., New York City, will be 
held on Thursday, September 20 beginning at 10:00 
A.M., 11:00 A.M., and 12 Noon. No transportation is 
provided. Visitors will see the System Operations 
Dept., Test Bureau Standards Laboratory and Mater- 
ials Testing Laboratory. Waterside serves the mid- 
town area of New York City. 


Top photos show Consolidated Edison’s Waterside 
Power Station beside the U. N. Building. Center 
Photo illustrates the television operating center at 
AT&T and bottom photo shows an inside view at 
Ballantine’s Brewery. 
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IF YOU’RE INTERESTED_ 
IN NEW JOB 
OPPORTUNITIES 





VISIT BOOTH 
101 
COLISEUM 
ISA 
EMPLOYMENT 
SERVICE 











Hundreds of “positions open” files are available for review — ranging from top admin- 


istrative posts down to maintenance technicians. 





Personnel in attendance will direct your inquiry to companies for interview and provide 
details for supplying your education and experience resume. Many companies will have 
representatives in New York during ISA Show Week for personal interviews. 





ISA Employment Service is operated during the 11th Annual Instrument - Automation 
Conference and Exhibit by the National Employment Committee, Chairman, A. J. 
Waldron, Catalytic Construction Co., 1528 Walnut St., Philadelphia, Pa. 


HOURS: Monday 2:00 P.M. to 10:00 P.M. Tuesday 10:00 A.M. to 6:00 P.M. 
Wednesday 10:00 A.M. to 6:00 P.M. Thursday 12 Noon to 10:00 P.M. 
Friday 10:00 A.M. to 4:00 P.M. 
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11TH ANNUAL ISA 
INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 


NEW YORK CITY COLISEUM . SEPTEMBER 17-21, 1956 





exhibitors 





Personnel in Attendance » 


Products on Display ) 








Coliseum Floor Plan 


WELCOME TO THE EXHIBIT 


It is indeed a pleasure for me to welcome you to the greatest Instrument-Auto- 
mation Exhibit in the world. From Los Angeles in 1955 to New York in 1956 
with its largest Show in history, ISA is spanning the nation. | am sure both ISA 
members and others in attendance will be impressed by the excellence of this 
Exhibit and Technical Conference. ISA Shows fulfill an indispensable function in 
presenting the latest in equipment and technical information to many thousand 
engineers, scientists, executives, technicians and educators. There is no doubt 
that this |!th Annual ISA Show is the center of attention in the instrument and 
automation world. | extend my sincere thanks to the Society, its Executive Board, 
its Executive Director, the Exhibitors, and the Host Committee for their assistance 
and cooperation with our staff in serving you. 


Fred J]. Tabery, Exhibit Manager 
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| -— EXHIBIT BOOTHS & FLOOR PLANS | 


{ MONDAY, September 17..... 2:00 P.M. to 10:00 P.M. 

TUESDAY, September 18..... 10:00 A.M. to 6:00 P.M. 
DATES & HOURS 

OF EXHIBIT WEDNESDAY, September 19..10:00 A.M. to 6:00 P.M. 

] THURSDAY, September 20...... 12 Noon to 10:00 P.M. 

FRIDAY, September 21...... 10:00 A.M. to 4:00 P.M, 


WEST 60th STREET 
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Abrams instrument Corp. 

Lansing, Michigan 1105 
Products—High accuracy timing devices, 
intervalometers, camera controls, mag- 
netic counters and programming devices. 
In Attendance — C. J. Arksey, Vice Pres.- 
Sales; H. K. Garlock, Sales Engr. 





Acro Manufacturing Co. 

Switch Div. 
Columbus, Ohio 1907 
New Products — Enclosed subminiature 
precision switches. 


in Attendance — A. Unetic, Sales Mer.; 
L. R. Pieslan, District Sales Mer.; F. G. 
McCloskey, Pres. 





Acton Laboratories, Inc. 
Acton, Mass. 2258 


New Products — Vacuum tube voltmeter; 
measurement delay meter. Regular Prod- 
ucts—Oscillographic recorder; phase me- 
ter; 2 angle meter. Services—Standard 
and custom precision instrumentation for 
measurement, control and recording used 
in the laboratory and production. 

In Attendance — B. Sweatt, Gen. Sales 
Mer. 





The Adams & Westlake Company 
Elkhart, Indiana 305 


Regular Products — Mercury, Plunger- 
type relays. 

In Attendance — E. W. Rowland, Sales 
Ener.; D. C. Keaveney, Sales Engr.; H. 
E. Meader, Sales Engr.; Tony Dolan, 
Sales Engr.; L. J. Carlson, Sales Engr.; 
A. C. Johnson, Asst. Mgr. Relay Div.; R. 
S. Warren, Mgr. Relay Div. 





Aero Service Corp. 
Phila., Pa. .... 1605 


In Attendance — F. X. McWilliams, Sales 
Engr. 





AGA Division of Elastic Stop 
Nut Corp. of America 
Elizabeth, N. J. ... 915 


New Products — New models featuring 
electrical interlock, two step timing, and 
special aircraft and military units will 
be displayed. Regular Products — Dis- 
playing Agastat Time Delay Relays. Com- 
plete line of pneumatic time delay relays 
will be shown in operation. 


in Attendance — W. A. Feitner, Sales 
Mer., Appl. Engr.; C. N. McDavitt, App. 
Enegr.; C. Lindahl, Ch. Research & Dev. 
Engr. 





Akeley Camera & Instrument Div. 
New Vortg Wi Vex 1804-A 


Alina Corp. 
New York, N. Y. 717 


Regular Products — Mechanical chart 
drives for cylindrical, circular, and strip 
charts; chart drive designed to SAMA 
specifications; pressure gage movements; 
anemometer movements; time switches; 
interval timers; parts; differentials; pin- 
fons; worms; Sub-assemblies. Services — 
Engineering assistance in resolving tim- 
ing problems. 


In Attendance — F. Senn, Sales Engr. 
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Amco Engineering Co. 


Ns ENON icici concercesensaas etnies 1006 
New Products — Modular instrument en- 
closures. Services — Manufacture of 


modular instrument cabinet enclosures; 
national sales representation; adequate 
engineering and manufacturing facilities 
to cope with special adaptations. 

In Attendance — A. Friberg, Product 
Mer. 


American Bosch Arma Corp. 
Arma Div. 
Garden City, N. Y. ..................-. 1321-1322 


Products — Advanced navigation fire con- 
trol system; precision inertial guidance 
system; gyro compass system; bomber 
fire control system. 

In Attendance—B. E. Gronau, Tech. Per- 
sonnel Asst.; C. W. Perelle, Pres.; C. T. 
Foss, Vice Pres. & Gen. Mgr.; W. G. Tut- 
tle, Vice Pres., Employee Relations; L. 
M. Fiedler, Sr.; Vice Pres., Military Sales; 
J. J. Giba, Vice Pres., Sales & Contracts. 


American Cystoscope Makers, Inc. 
New York, N. Y. 1718 


New Products — Optical flats; the new 
A.C.M.I. precision optical flats of fused 
quartz and heat resistant glass. Regu- 
lar Products — Precision optical bore- 
scopes for visual examination of relative- 
ly inaccessible surfaces, incorporating in- 
tegral illumination with incandescent 
lamp or ultra-violet lamp for use with 
fluorescing materials. Services — Engi- 
neering consulting service available on 
visual inspection problems involving bore- 
scopes, without cost or obligation. 


In Attendance—R. V. Lang, Dir. of Sales; 
R. F. Labarre, Sales Rep.; C. Hickis, 
Sales Rep.; A. R. Marshall, Sales Rep.; 
BE. G. Erickson, Sales Rep.; J. E. Held, 
Plant Mer.; F. J. Wallace, Pres. 





American Institute of Physics 
New York, N. Y. 232, 233 


Regular Products — Technical Library — 
exhibiting thirteen institute publications 
including recent translations of U.S.S.R. 
journals, plus a large display of latest 
technical books from all leading book 
publishers. 

In Attendance — T. Vorburger, Manager, 
A. Geoghan. 





American Instrument Co., Inc. 
Silver Spring, Maryland ................1604 


New Products — Spectrophotofiurometer; 
meisco-matic burette. Regular Products 
—Peristaltic-action pumps; meter Mo and 
Little Richard valves; high pressure 
thermocouples; low pressure balance; 
large pressure valves; various high pres- 
sure valves and fittings; Magne-Gage; 
sub-zero cabinets; humidity cabinets; 
electric hygrometer. Services — Engi- 
neering services for the development of 
high pressure pilot plants, electrical de- 
vices, test cabinets, humidity measuring 
devices and materials testing devices. 

In Attendance — W. H. Reynolds, Pres.; 
E. H. Epprecht, Eng.; L. R. Heiss, Sales, 
G. R. Seavy, Sales Eng.; H. G. Seavy, 
Sales Eng. 


American Laubscher Corporation 
New York, N. Y. 1306 
New Products — Hairsprings, precision 


die-castings. Regular Products — Swiss 
automatic screw machine products; Cen- 










terless ground and polished " " 
cision stampings; Precision staapiy 
dies; Pinions, gears, wheels, Segments, 
racks, etc. Color-anodized plates, dials 
panels, and scales. Jewels for instry. 
ments and precision devices, 
in Attendance — E. T. Laubscher Pre; 
E. M. Bieber, Vice Pres.; H. J.’ Stern, 
Mer.; Paul Isler; Asst. Mer. 


nod ae ee ee ei 


American Meter Company, Inc, 
kg 5p OER IERRE covseceens 164 


New Products — Lubricated plug valve 
Regular Products—Flowmeters;  teleme. 
ters; orifice meter runs; flow metering ag. 
cessories; pressure controllers; tempera. 
ture recorders; pressure regulators; pro- 
portioning pumps. Services—Salesg and 
service on flow measurement, pressure — 
regulation, control, and telemetering 
equipment. 


In Attendance—A. B. Cloud, Dist. Sale 
Mer., N. Y.; R. Ie McAlister, Eng.; J, p, 
VanNorden, Sales Eng.; W. H. 

Sales Eng.; W. R. Kehoe, Service Eng.; 
B. R. Reed, Service Eng.: C. A. Wilson, 
Service Eng. 


American Rocket Society 
New York, NN. VWoe......<.cceccotimentscae 1112 


Ampex Corp. 
Redwood City, Calif................. 1916-1917 


New Products — Recorder reproducer, 
Regular Products — Airborne recorder; — 
digital tape transport. Services—Applica- 
tion engineering to fit standard, modified 
or custom-made magnetic recorders to 
specific data-recording requirements of 
the scientific user. 


In Attendance—R. Sackman, Mgr., Instru- 
mentation Div.; J. Jipp, Instrumentation 
Marketing Mer.; B. Fisher, Instrumen- 
tation Adv. Mgr.; E. Seaman, Chie 
Engr.; C. Wirth, New York Dist. Mgr; 
P. Weber, Eastern Regional Mgr; R 
Hix, Chief Appl. Engr.; F. Walsh, Mgr 
of Industrial Design. 


Amphenol Electronics Corp. 
Chicago, Ill. 


New Products — Hermetic seal headers; 
Tefion tape core coaxial cable; captivated 
contact RF connectors; miniature blue 
ribbon. Regular Products—AN connec 
tors; miniature AN type connectors; rack 
and panel connectors; coaxial cables 
(Tefion and polyethylene dielectrics); RF 
connectors: blue ribbon connectors; sock 
ets; printed circuit connectors; hermeti¢ 
seal connectors; water-proof, submersion 
proof and explosion proof connectors; 
twin-lead and television accessories. 


In Attendance — L. Allen; H. Mots, B 
Jansson, E. Hall, G. Omholt. 








Ampower Corp. . 
New York, N. Y. ann BB 


New Products — Oscillographic recording ~ 
equipment; electronic torsion E 
electronic micrometers; gas analysing © — 
recording equipment. Regular Product 
Photosensitive metal plates. Services ~~ 
Sales and installation of electronic, i” 
dustrial optical and gas analysing 4 
ment. 2 
In Attendance — W. Vandersteel, Press 
G. Kohlmann, V. Pres.; V. Schaffsin, 
Sales; C. B. Smith, Chief Eng; ® 

Krowicki, Sales. a 
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Measurements, Inc. 


Chatham, N. J. 1301 
Regular Products—pH meters. Services— 
of scientific instruments. 


ttendance — F. G. Paully, Sales Mer.; 
et Lesker, Sales Eng. 





Anatran Engineering Corp. 
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Anders-L. Co. 
— ~ ° eis 


products — Compressed air dryers; fil- 
ters and separators. 








Anderson & Sons Inc. 
Westfield, Mass. ...................... 122 
New Products — Die cast plates; color 
cals; silk screened plates; printed cir- 
quits, Regular Products—Decorated met- 
al products including etched, litho- 
graphed, embossed and engraved, name- 
dials, panels; employee tamper- 
identification badges. Services — 
Designing and engineering. 
In Attendance — R. E. Anderson, Pres.; 
A. M. Anderson, Sales Rep.; F. E. Web- 





ster, Design Engr.; E. J. Velsor, Sales 
Rep. 

The Annin Co. 

Los Angeles, Cal. .................. 1408, 1409 


New Products—Control valve; Stroke Op- 
erator; Domotor Operator. Regular Prod- 
uctsDomotor control valves; Annin cyl- 
inder, manual, and check valves. 

in Attendance—Douglas H. Annin, Pres.; 
H. C. Earle, Sales Mgr.; R. L. Linquist, 
Design Engr.; T. Costa, Sales Engr.; H. 
W. Johnson, Sales Engr.; W. K. Stallings, 
Sales Engr.; W. J. Gallagher, Sales Engr. 


Anti-Corrosive Metal Products 
Co., Inc. 

Castleton-on-Hudson, N. Y.............301-A 

New Products — “NYLO-FAST” all ny- 

lon fastenings (nuts, bolts, screws, wash- 

ers, etc.). Regular Products — Stainless 
mings including nuts, bolts, 

Screws, washers, rivets, pins, all types 

of headed and threaded products. Serv- 

ices — Stainless steel and nylon fasten- 

ing items of all types and sizes. 

In Attendance — T. Gengarelly, Sales 

Mer.; M. Parker, Plastic Engr. 


Applied Science Corp. of Princeton 
Princeton, New Jersey ................1308 
Products — Rotary sampling switches. 


Askania Regulator Co. 





i 318 
New Products — Arc furnace control; 
Dhoto-electric edge position control. 


Regular Products — Jet-pipe regulators; 
translator; electro-hydraulic 
Valve actuator. Services — Systems en- 
providing consistent applica- 
tion of caw yecs competence through 
every stage research, development and 
production. : 


In Attendance — w. w. Wheeler, Sales 


Mer.; T. Filmer, Service Mer.; R. J. Mat- 
teson, Sales Engr.; F. Markey, Edge 


September 1956 


Guide Appl. Engr.; W. G. Holzbrock, 
Appl. Engr.; E. Hudson, Appl. Engr.; T. 
G. Watkins, Eastern Sales Megr.; R. J. 
Kroth, Sales Engr.; W. G. Mueller, Sales 
Ener. 


Assembly Products, Inc. 
Chesterland, Ohio 1614 


New Products — LIAD multi-contact me- 
ter-relay; thermistor control; MFP con- 
trols; black Bakelite 4% in. meters and 
meter-relays; adjustable VHS relay. 
Regular Products — SIMPLYTROL tem- 
perature controls; VERSATROL controls; 
contact meter-relays in clear plastic and 
ruggedized sealed styles; API panel me- 
ters & pyrometers. Services — Design 
of circuits to use meter-relays; design 
and development of special panel meters, 
pyrometers, meter-relays, and controls. 


In Attendance — J. Saint-Amour, V. P. 
& Genl. Mgr.; B. Thompson, Pres.; J. J. 
Murley, Sec.-Treas.; B. Pugsley, Asst. 
Sales Mer.; R. E. Jones, Pr-d. Megr.; L. 
Glauberman, Asst. Chf. Engr.; L. Rowe, 
Appl. Engr.; F. Mazzeo, Prod. Megr.; P. 
Saint-Amour, Appl. Engr. 





Associated Spring Corp. 
Bristol, Conn. 1521 


Services and divisions are as follows:— 
Wallace Barnes Co., Bristol, Conn.; The 
William D. Gibson Co., Chicago, IIL; Ray- 
mond Manufacturing Co., Corry, Pa.; 
Barnes-Gibson-Raymond, Plymouth, 
Mich.; Barnes-Gibson-Raymond (Cook 
Plant) Ann Arbor, Mich.; Seaboard Coil 
Spring, Gardena, Calif.; Ohio Division, 
Dayton, Ohio; Wallace Barnes Co., Syra- 
cuse, N. Y.; Milwaukee Division, Mil- 
waukee, Wisc.; Dunbar Bros Co., Bristol, 
Conn.; F. N. Manross & Sons, Co., Bris- 
tol, Conn.; The Wallace Barnes Co., Ltd., 
Hamilton, Ontario, Canada. 


Products — Precision mechanical springs, 
wire forms, stampings, and spring steel. 





Services — A century of experience in 
the engineering and fabrication of pre- 
cision mechanical springs for every phase 
of industry. Twelve divisions, coast to 
coast, assure complete customer satisfac- 
tion. 


In Attendance — R. LeBeau; J. Milne; 
P. Jaeger; R. Corley; O. Oman; A. Schit- 
tina; A. Marsh; R. Brault; C. Talmadge; 
J. Holden; R. Hufsmith: R. C. Morrell 
(Salesmen). Engineers — J. Beckwith; 
J. Wells; O. Johnson; R. Joerres; E. Rit- 
ter; G. Wilcox. 


Atkomatic Valve Company, Inc. 
Indianapolis, Indiana ........................ 1603 


New Products—Specialty valves for the 
latest applications. Regular Products— 
2-way solenoid valves, bronze and stain- 
less steel, for high and low pressures 
(0-5000 psi); Direct lift, semi-direct lift, 
and pilot operated valves, sizes %” to 
3”. Services—Representatives in all the 
major cities of the country offer applica- 
cion engineering on any solenoid valve 
applications. Please consult us for your 
special valve application problems. 


In Attendance—Howard R. Taylor, Pres.; 
M. W. Lowe, Treas.; George Gale, Pres., 
Gale Engineering Co., N. Y. Rep. 


Automatic Control 
Div. Reinhold Pub. Corp. 
FE I Mi elcchccccntoonetecssisetibinnrenes ....904 


Regular Products—Publication. 


Automatic Electric Sales Corp. 
Chicago, II. 1822 


New Products — Loudspeaking telephone; 
colored telephones. Regular Products — 
PAX business telephone systems; auxil- 
iary communication services for PAX 
systems; relays and stepping switches for 
industry; telephone type components. 
Services — Designing, engineering, and 
manufacturing specialists in the fields of 
communication, electrical control, and al- 
lied arts. 


In Attendance — J. A. Webber, Mer. 
PAX Sales; H. C. Smith, V. P. Sales; H. 
S. Williams, Mgr. Eastern Dist. & V. P.; 
Vv. E. James, Mgr. Industrial Control 
Equip. Sales; J. D. Ashby, Asst. Mer. In- 
dustrial Control Equip. Sales; H. P. 
Hohberger, Sales; A. T. Brennan, Sales; 
R. Winthrop, Sales; Alan Grady, Sales; 
G. T. Kane, Sales; J. H. Lynch, Sales; G. 
W. Downs, Sales; A. A. Gandolph, Staff 
Engr.; A. J. Ficken, Staff Ener. 





Automatic Switch Co. 
Orange, N. J. 1615, 1616 


New Products — 2 way solenoid vulves: 
low pressure, general purpose industrial 
range; 3 way solenoid valves: general 
purpose; 4 way Single Solenoid, Dual Sole- 
noid; time delay relay (for brake winding 
motors.) Regular Products — 2 way sole- 
noid valves: for steam and hot fluids; 
midget; small sizes; 3 way solenoid valves: 
midget; general purpose, pipe sizes 3/8 
in. % in.; 4 way solenoid valves: midget; 
automatic transfer switches; remote 
control switches; contractors; relays; 
solenoids; complete controi panels. Serv- 
ices—Designs and manufactures a com- 
plete line of solenoid valves and electro- 
magnetic control. Offer our engineering 
services on application of this equipment. 
in Attendance—W. F. Hurlburt, Pres.; R. 
McCormick, Valve Sales Mer.; F. Spi- 
nelli, Switch Sales Mgr.; R. May, Dir. of 
Sales Promotion; N. Fleno, Ass’t. Dir. of 
Sales Promotion; T. Hacker, Senior Field 
Enegr.; J. Platt, Senior Field Engr.; R. 
Engle, Field Engr.; G. Bowman, Field 
Ener.; F. Leyck, Field Engr.; D. Darrin, 
Ass’t. Valve Sales Megr.; R. Casten- 
schiold, Switch Sales Engr.; F. Mel- 
bourne, Valve Sales Engr.; E. Berdela, 
Valve Sales Engr.; W. Brown, Valve Sales 
Engr.; V. Visminis, Valve Sales Engr.; 
P. Cousins, Valve Sales Ener. 





Automatic Temperature Control Co, 

Inc., Phila., Pa. 1721 
Subsidiary of Safety Industries, New 
Haven, Conn. 


New Products—Repeat cycle timer; Mis- 
sile timer; Electro pneumatic converter; 
Demodulator; Vertical scale indicators; 
Electronic precision switch; Several At- 
cotran Automatic control systems indicat- 
ing & recording devices, i.e. size control, 
edge control, thickness control, weight 
control. Regular Products—Complete line 
of mechanical, electronic & pneumatic 
timing devices including “Atcotrol” (Serie 
305 repeat cycle timer); standard line of 
Atcotran Transducer Transmitter systems 
for Automatic control panels & systems, 
motorized operators for valves; valves. 
Services—Consultation, design, purchase, 
manufacture and Start-up; Controls & 
Systems for automated machinery & proc- 
esses. Specializing since 1920 in timing, 
sequencing measurement, using electrical 
power with electric pneumatic, hydraulic 
control. 


(Continued on page 348) 
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> exhibitors! 11th ANNUAL ISA INSTRUMENT AUTO 


tn Attendance—R. B. Seidel, Pres.; W. W. 
Winters, V. P charge of Sales; E. R. 
Thomson, Ass’t Sales Mgr.; H. J. Oursler, 
Ass’t Sales Mer.; C. R. Roessler, Chief 
Research Engr.; W. D. MacGeorge, Chief 
Engr.; W. B. Shinn, Ass’t. Engr.; H. E. 
Balshukat, Sales Engr.; W. F. Popjoy, 
Engr. (Application) R. Neill, Engr.; W. 
Ernest, Engr.; A. N. Clark, Advertising 
Mer. 


Autonetics Div. North American 
Aviation, Inc. 
Bellflower, Calif. ........................ 626, 627 


New Products—Numerical machine tool 
control device; digital computer; high 
voltage power supply; stepping switch for 
self-balancing potentiometer. Regular 
Products—Nadar II; self-balancing poten- 
tiometer. Services—Autonetics designs, 
develops, and manufactures electronics 
and electromechanical control equipment 
for missiles and aircraft. Special products 
developed in systems engineering have in- 
dustrial and commercial application. 


in Attendance—M. V. Barasch, Special 
Prod. Ch. Applications Engr.; R. F. Gei- 
ger, Computers & Controls Ch. Applica- 
tions Engr.; H. C. Berry, Customer Rela- 
tions Coordinator; D. S. Grant, Applica- 
tions Dept. Staff Ass’t.; N. D. Smock, 
Display & Exhibits Coordinator, Public 
Relations. 


Bache, & Company 
New York, N. Y. ; 1019 


Investment opportunities in instrument 
industry. . 





Eric R. Bachmann Company, Inc. 
Long Isiand City, N. Y. ................. ...701 


Regular Products—High Precision (AAA) 
Fine Pitch Spur Gear Hobs, relief ground; 
Precision Micro Taps; Precision Thread- 
ing dies; Precision Thread Chasers, fully 
ground; Optical Ring Thread Gages; Op- 
tical Thread Gage Plugs; Double end 
Thread Gages; Precision ground knurling 
tools & rollers; Worm wheel hobs; Pre- 
<a fine pitch spur gear; Hobbing Ma- 
chine. 


In Attendance—Eric R. Bachmann, Pres.; 
K. R. Picard, Sec’y-Treas.; W. Piltz, 
Owner of Fr. Piltz & Sohn, Heidenheim; 
E. Mayer, Service Engr. 


Bailey Meter Co. 
Cleveland, Ohio ........................ 1623 


New Products — Heat power combustion 
analyzer; high head flow transmitter; 
square root converter; electric flow trans- 
mitter; plug-in pressure, vacuum, and 
level recorder; plug-in movable core re- 
transmitter. Regular Products — Re- 
ceiver-recorder-controller and following 
plug-in components; electronic receivers; 
pneumatic receivers; integratar; pilatral; 
pneumatic transmitter; running time re- 
corder; and program controller; Mini- 
Line equipment; pneumatic & electric 
transmitters; multi-point indicator; com- 
puting relay; selector station; manual 
loader; signal switch; positioning relay; 
oxygen & combustibles analyzer; Armor- 
tube cable; instrument & control panels. 
Services — Research, design, enxineering 
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manufacture, and application of instru- 
ments and automatic controls for power 
and process industries; installation and 
operating supervision by Sales-Service 
Engineers. 

In Attendance — P. S. Dickey, Pres.; H. 
M. Hammond, Vice Pres. (Sales); H. H. 
Gorrie, Vice Pres. (Engineering); R. D. 
Juukins, Vice Pres.; H. E. Weaver, Mer. 
Proposition Dept.; E. B. Bossart, Advert. 
Mer.; H. C. Wheaton, Dist. Mer.; H. C. 
Tanner, Dist. Mgr.; C. G. Barnhart, Sales 
Engr.; C. E. Bergman, Advert. Dept.; W. 
C. Howard, Sales Eng.; R. S. Darke, Sales 
Eng.; G. E. Brien, Sales Eng.; J. H. 
Cooper, Sales Eng.; W. P. Davenport, 
Sales Eng.; D. K. Hankinson, Sales Eng.; 
Cc. E. Hicks, Sales Eng.; R. W. May, Sales 
Eng.; W. L. Paulison, Sales Eng.; W. H. 
Robbins, Sales Eng.; R. N. Sheridan, 
Sales Eng.; W. G. Thiemann, Sales Eng.; 
Cc. E. Hatton, Sales Eng.; G. H. Hill, 
Sales Eng.; D. W. Moyer, Sales Eng.; 
W. M. Jastrebsky, Sales Eng.; H. H. 
Koppel, Research Eng.; L. A. Dodge, 
Equip. Eng.; H. M. Williams, Project 
Eng. 


Baird Associates-Atomic Instrument 
Co. 
Cambridge, Mass. .................... 1319, 1320 


New Products — Table-top gas analyzer; 
Evaporograph; power transistor test set; 
turbidity measuring apparatus; plant 
stream color analyzer. Regular Products 
—Scintillation counting apparatus; indus- 
trial counters; transistor test set; digital 
printed readout equipment. Services — 
Engineering consultation on customer 
problems with specific reference to the 
application of emission, absorption, and 
counting instruments to solve research, 
laboratory, and production control prob- 
lems. 


in Attendance — W. Baker, Sales Engr.; 
A. Krasnov, Asst. Sales Mer.; J. Plunk- 
ett, Tech. Service & Sales — Nuclear and 
Industrial Equip.; G. Smith, Tech. Serv- 
ice; Potter Trainer, Sales Eng.; M. Kaye, 
Development Engr.; W. M. Draisin, Pro- 
motions Mer. 


Baldwin-Lima-Hamilton Corp. 
Electronic & Instruments Div. 
Waltham, Mass. 417 


Regular Products — SR-4 load cells and 
load beams; pressure cells; strain gages; 
torquemeters; crane scales; testing 
machines; instrumentation; calibrators. 
Services — Engineered systems; electron- 
ic weighing systems; automation con- 
trols. 


In Attendance — S. Ochlis, Sales Prom. 
Mer.; H. Nielson, Product. Mgr.; L. Mof- 
fett, Sales Engr.; A. Shore, Sales Enegr.; 
Cc. Moyer, Sales Engr.; J. Strickland, 
Sales Engr.; N. Peskin, Appl. Engr.; W. 
Bosworth, Appl. Engr. 





Barber-Colman Co., Small Motors and 
Electrical Components Divisions 





Rockford, Ill. Fs 409-A 
Regular Products — Ultra-sensitive d-c 


relay; tachometer generators; permanent 
magnet d-c motors; small centrifugal 
blowers; shaded pole a-c motors; port- 
able hardness tester. 

In Attendance — W. F. Tice, Sales Mer., 
Electrical Components Div.; F. D. Utter, 
Sales Mer., Small Motors Div.; R. K. 
Warnimont, Appl. Engr., Electrical Com- 
ponents Div.; R. J. Gebhardt, Field Engr.; 
J. H. Goethel, Field Engr.; 8S. D. Reed, 
Sales Promotion Mer. 







































Barnes Engineering Company 
Stamford, Conn. 


New Products — Radiometer; 
standard black body sources; 
refractometer. Regular Products _~ 
frared thermistor bolometers; 
components. 
In Attendance—S. G. Linsley, Saleg 
R. A. McDonald, Sales Engr; § 
Wormser, Chief Engr., Infrared Diy, © 
¥ 





Barnes-Gibson-Raymond (Cook 
Ann Arbor, Mich. ............uu00 


Barnes-Gibson-Raymond 
Plymouth, Michigan 


Wallace Barnes Co. s 
Bristol, Conn. ........ --+:s+seeneed 


The Wallace Barnes Co., Ltd. 
Hamilton, Ontario, Canada ...... a 


Wallace Barnes Co. Pe. 
Syracuse, N. Y. ...............:....0e 


Barton Instrument Corp. 
Monterey Park, Calif. ....419, 420, & 


New Products — Barton-Librascope pr 
sure compensated continuous int 
flow meter; differential pressure ¢ 
ler; ‘‘explosion-proof”’ differential pi 
sure switch; 2% in. stainless steel belle 
to extend range of 199 Series to & 
psid; miniature differential pressure unit 
complete with torque tube for high 
erential pressures to 0-400 psid; 
transmitters and controllers of ¢ 
strument manufacturers using 
differential pressure units. Regular 
ucts — Differential pressure inst 

for measurement of differential p 
liquid level and-or flow, consisting of m 
ter body, indicator; recorder; switch; ia 
dicating transmitter. Services — 
nishes differential pressure units to 
strument manufacturers for use on Um 
electric and pneumatic transmitters @ 

controllers. 


In Attendance — B. Jones, Pres.; 
Nolte, Vice Pres.; A. I. Thecus 
Mer.; W. S. Christian, Asst. Sales 
J. A. Moore, Sales Engr.; B. A. 

Sales Engr.; W. 8S. Jones; Sales 
F. J. Carr, Sales Engr.; J. L. Shi 
Sales Engr.; M. S. Jacobs, Sales Enge 
A. Weiss, Sales Engr.; G. Goodman, 

Ener.; George Miller, Ass’t. Chief 


be 


Arnold O. Beckman, Inc. 
South Pasadena, Calif. ............ 


New Products—Completely portable (t 

tery operated) oxygen analyzer. gt 
lar Products — Oxygen analyzers (p@ 
magnetic type); thermal conductivity # 
analyzers; dissolved oxygen anal} 3 
density balance. Services — A C 

Products Department which will 
modifications of standard instrur 
specialized applications as well as t 1 | 
gineering and construction of equipme® 
to order. 2 8 3 
In Attendance—A. O. Beckman, fF 
C. Danforth, Sales Promotion Mgr.; uN 
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Gen. Mer.; W. E. Dixon, Sales 
K. Seffern, Los Angeles Sales 
F. McNamara, N. Y. Sales 
Walter L. Tokarz, Chicago Sales 
‘HL H. Bauer, Pittsburgh Sales 
A. 8. Hazel, Phila. Sales Engr.; 


Robinson, Chief Engr. 


: 


bs. 


- 


> 


3 Instruments, Inc. 

oan, Callf. 721, 821 
4 Products — Refer to listings under 

subsidiaries; Berkeley Division, 

4 Division, Scientific Instruments 

serene HG , Spinco Division, International 





i 


1 | Bendix Aviation Corp., 
| Cincinnati Div. 
Cincinnati, Ohio 1202 
Products — Ultra Viscon elec- 
.. § tronic viscometer; nuclear density gauge; 
~~ WMGT radiological direct-reading dosimeters; 
| : 





| 


: in Attendance — L. E. Rasmussen, Plant 
; Mfr.; G. E. Rosenblit, Appl. Engr.; R. 
fs L, Hill, Field Engr.; R. T. Stoms, Project 
7 Engr. 
| Pacific Div. 
N. Hollywood, Calif. 




































New Products — Dual channel Digi- 
recorder; electro-Span remote 
positioner; dual channel tone sig- 
nailing assemblies; digital calendar clock 
with electric typewriter readout; pulse 
count digital coder. Regular Products— 
_ Remote tank gaging system; digital su- 
_ pervisory control; tone signalling compo- 
nents; analog-to-digital converters; digi- 
tal-to-analog converters. Services—Sys- 
_ tems engineering plus standard compo- 
nents, for digital remote control, teleme- 
_ tering, supervisory control, and asso- 
ciated data handling equipment and sys- 


| In Attendance — D. E. Wassall, Supr. 
F Engineering; J. F. Stephens, Appl. 

.; D. A. Elliot, Appl. Eugr.; J. A. 
Bauer, Senior Project Engr. 


Pioneer-Central Division 
Davenport, Ia. 


New Products — Complete ultrasonic 
Cleaning equipment consisting o fultra- 
Sonic cleaners; recirculating filter; dry- 
_ €f; rinse table. Services — Demonstra- 
_ tion of ultrasonic cleaning process. 


in Attendance — S. E. Thiess, Service 
Mer.; Dr. T. A. Bulat, Ultrasonic Appl 
Research; R. W. Hancock, Sales Engr.; 
G. Lobb, Sales Engr. 


f= Benson-Lehner Corporation 
7 40s Angeles, Calif. 618, 614 


New Products — Benson-Lehner BOSCAR 
_ film reader. Regular Products — OSCAR 
® : trace reader; electroplotter. 
— Research and development on 
a handling—data process- 
en 
_Attendance—D. B. Prell, Vice Pres. 
Engrg.; R. C. Saunders, Eastern 
+; Bernard S. Benson, Pres.; D. 
: Appl. Engr.; D. W. Patter- 
AI Engr.; A. Sheldon, Appl. Eng.; 
ecintosh, Exec. Secy.; R. Christie, 
eS . J. Petherick, Technical 
ic ; ; ritish nson Ltd.; J. Mourier, Di- 
3 be Tector Gen., Benson—France. 
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Berkeley Division, 
Beckman Instruments, Inc. 
Richmond, Calif. ...................... ..721, 821 


New Products — Automatic nuclear sam- 
ple counter; EASE analog computer with 
console control; telemetered data reduc- 
tion system; digital flow indicator. Regu- 
lar Products — Frequency measuring 
equipment; double pulse generator; tach- 
ometer pickup; digital printer. 


In Attendance — T. Allinson, Div. Mer.; 
M. 8S. Dayton, Ass’t. Marketing Mer.; C. 
E. Finnel, Product Line Megr., Comput- 
ers; R. Gundeffinger, Product Line Mer., 
Nuclear Instruments; J. Hussey, Mer. 
Computers; C. Isborn, Senior Engr.; J. 
McWaid, Senior Systems Appl. Engr.; 
R. Melscheimer, Product Line Mgr., Test 
Instruments; J. Scheck, Appl. Engr.; C. 
Single, Senior Computer Engr.; A. E. 
Young, Sales Promotion Mgr. 


B & F Instruments, Inc. 
Phila., Penn. 815 


New Products—Automatic bridge-balance 
& calibrating units; automatic strain- 
gage balancing equipment; pressurized 
torque meter; accelerometers. Regular 
Products — Accelerometers; bridge-bal- 
ance & calibrating units; calibrator; 
torque meters. Services—Perform com- 
plete instrumentation services for flight 
test programs. Instrumentation system 
development. Special transducer devel- 
opment. 

in Attendance—E. Frank, Pres.; H. M. 
Himeback, Senior Proj. Engr.; C. E. 
Stufflebeam, Senior Electronic Engr.; G. 
H. Semblin, Instrument Engr. 





James G. Biddle Co. 
Phila., Pa. 1008 


New Products—Frahm frequency moni- 
tor; Seely tester; Metron hand tachome- 
ter; Leybold mercury ejectors and diffu- 
sion pumps. Regular Products — Frahm 
resonant reed tachometers; Frahm reso- 
nant reed frequency meters; Megger elec- 
trical resistance measuring instruments; 
Biddle curona test equipment; Biddle 
cable fault locating equipment; Biddle 
motor and phase tester; Jagabi speed 
measuring inst.; Jagabi rheostats; Jones 
tachometers; Metron tachometers; Or. 
Horn tachometers. Services — Electrical 
testing equipment; specialized instrument 
repair. 


In Attendance—J. Familetti, Sales Engr.; 
K. Loebl, Sales Engr.; A. F. Zell, Sales 
Engr.; A. Q. Lange, Sales Engr.; W. G. 
Long; Sales Engr.; O. X. Heinrich, Sales 
Engr.; S. C. Sommer, Adv. Mer. 





J. Bishop & Co. Platinum Works 
Stainless Steel Tube Div., & 
Precision Metals Divs. 

Malvern, Pa. 1602 


New Products—Therlo glass sealing alloy, 
-008 to 1 in. OD; Inconel X nickel base 
alloy up to .625 in. OD; Carpenter 20 Cb. 
sulphuric acid resisting stainless steel 
.008 tolin. OD. Regular Products—Stain- 
less steel small diameter tube (.008 in. to 
1 in. OD.) Capillary, mechanical, hypo- 
dermic and aircraft; nickel and nickel 
alloy tubing, tubular fabricated parts; 
standard laboratory apparatus; bimetals, 
electrodes, foil, precious metal catalysts, 
rhodium plating solutions, tubing and 





wire; Spinnerettes. Services—Research, 
Design and Engineering Services avail- 
able. 

In Attendance—H. E. Love, Prod. Div. 
Mer., Stainless Steel Tubing Div.; D. E. 
Lundy, Prod. Div. Mgr. Precious Metals 
Div.; L. Moules, Precious Metals Div.; H. 
S. Roberts. Tubing Sales; L. L. Bailey, 
Tubing Sales; W. Piercy, Tubing Sales; 
G. Wise, Tubing Sales; G. H. Grough, 
Sales Engr. 


BJ Electronics, 

Borg-Warner Corp. 
Gasvte Aree, Gaile aiccncecciccncccerecceeccenee 410 
New Products — Digital pressure systems. 
Regular Products — Signal generators; 
R-F test equipment; digital pressure 
gages and components. Services — Spe- 
cial projects engineering and environmen- 
tal test facilities. 
In Attendance — G. Corby, Asst. Sales 
Mer.; G. Evans, Sales Engr. 


Black, Sivalis & Bryson, Inc. 
Controls Div. 
Tulsa, Oklahoma .... 502, 503, 504 


New Products—Diaphragm control valve, 
double port; diaphragm control valve, 
single port; split-body valve; tank car 
rupture disc. Regular Products — Pilots; 
temperature controller; instrument air 
regulator; safety head disc; safety heads 
and vent valves. 

In Attendance—L. Stauffer, Sales, Phila.; 





Phila.; R. A. Cwik, Dist. Mgr.; Chicago; 
P. Glaubber, Sales, Buffalo, L. Holcomb, 
Sales, NYC; B. Vanderhauer, Sales, NYC; 
J. Kohi, Sales, Chicago; R. Huse, Sales, 
Tulsa; D. Parry, Sales, Phila. 


Blonder-Tongue Laboratories, Inc. 
Westfield, N. J. 1809 A 


New Products — Industrial TV camera; 
automatic light level control; RF isola- 
tion outlets. Regular Products — Mas- 
ter TV distribution units ;RF cable con- 
nectors; RF attenuators; frequency du- 
plexers; RF amplifiers. Services — En- 
gineering specifications for master TV 
and industrial TV systems. 


In Attendance — I. S. Blonder, Pres.; B. 
T. Tongue, Chief Engr.; J. H. Kerner, 
Sales Mer.; J. H. Gibbs, Ass’t. Sales 
Mer.; R. McKiernan, Sales Engr.; T. 
Shea, Sales Engr.; F. Schulz, Admin. 
Ener. 





Bourns Laboratories, Inc. 
Riverside, Calif... ..----..-....-.---...426 


New Products — Complete line of teleme- 
tering and control pickups; Linear Dis- 
placement Potentiometer; Align-O-Pot 
featuring a self-aligning shaft. A Lin- 
iometer provided with a rigid bushing 
supported shaft; high pressure bourdon 
tube actuated transducers with isolated 
electrical séction to be used in applica- 
tions with corrosive media; low pressure 
transducers to meet extreme environmen- 
tal conditions; acceleration switches for 
replacing complicated trigger circuits; 
complete TRIMpot line, featuring humidi- 
ty-proof, high resistance, high power, 


(Please turn to page 350) 
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high temperature operation. Regular 
Products — Production designs; linear 
displacement potentiometers; pressure 


transducers; accelerometers; TRIMpots. 
in Attendance — H. M. Cornish, Asst. 
Sales Mer., Instr. Div.; M. M. Mussel- 
man, Sales Engr.; H. T. Brierley, Sales 
BEngr., Mfg. Rep.; E. R. Davis, Sales 
Eng., Mgr. Rep.; C. Hunter, Sales Engr., 
Mfg. Rep.; D. P. Vaughan Asst. Sales 
Mer., TRIMpot Div. 


Branson Instruments, Inc. 
Sy ION srerscrcirnecicivntiieennt 918 


New Products — Sonogen ultrasonic gen- 
erators; vidigage ultrasonic thickness 
gage. Regular Products—Audigage ultra- 
sonic thickness gage; sonoray ultra- 
sonic transmission tester; coatingage 
magnetic gage. Services — Commercial 
testing service. Development and re- 
search in the field of ultrasonic cleaning 
and testing. 

In Attendance — N. G. Branson, Pres.; 
P. K. Bloch, Vice-Pres. & Sales Megr.; 
R. V. Harris, Engr.; W. Bleistein, Engr. ; 
F. Hightower, Appl. Engr.; R. Hoxie, 
Sales Engr.; M. Tamas, Sales Engr.; K. 
Hayes, Sales Engr. 


Branson Ultrasonic Co. 
Seeeeae WIONID, S aces 918 


The Bristol Co. 
Waterbury, Conn. ....1403 through 1407 


New Products — Miniature electronic po- 
tentiometer and self-balancing bridge re- 
corders (with 3-inch wide chart) and indi- 
cators; temperature transmitter with 
built-in rate action; absolute 
transmitter; 3 element receivers; indicat- 
ing transmitter; remote counter; propor- 
tional plus-reset controller with external 
tracking adjustment; telemeters including 
explosion-proof transmitter, transmitter 
and receiver systems with wide-strip 
chart receivers up to 16 records, poten- 
tiometers for use with digital readout de- 
vices; pneumatic controllers with wide 
proportional band range; high-speed polar 
relays (miniature) for dry circuit appli- 
cations; miniature choppers; automatic 
socket set screw feeder and driver. Regu- 
lar Products—Components for process au- 
tomation; complete control systems in- 
cluding plug-in and field mounted control- 
lers; receivers for full plug-in service; six 
position transfer valve for cascade con- 
trol; ratio controllers; telemeter systems 
allowing transmission of up to 15 vari- 
ables over one circuit or microwave chan- 
nel; miniature metameter receivers; re- 
cording voltmeters and ammeters; gages, 
thermometers; Dynamaster electronic 
strip-chart and round-chart potentiome- 
ters and bridges; Syncroverter high-pre- 
cision switches (miniature); Complete line 
of hex and multiple-spline socket set 
screws, cap screws, flat and button head 
cap screws, pipe plugs, stripper bolts, 
keys, and miniature instrument and elec- 
tronics socket screws. Services — Na- 
tionwide emergency maintenance and pe- 
riodic check-up service; factory repair fa- 
cilities at strategic locations; with stocks 
of repair parts. Application engineering 
services on instrument installation prob- 
lems; educational facilities at Waterbury 
for instruction in theory, operation, and 
maintenance of Bristol instruments. 


in Attendance — W. H. Faeth, Pres.; H. 
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BE. Beane, Vice Pres.-Sales; F. W. Bor- 
chers, General Sales Mgr.; E. Nuber, Gen. 
Field Sales Mgr.; W. D. Calvert, Jr., Sales 
Mer., Aircraft Dept.; H. R. Bristol, New 
York Dist. Mgr.; L. E. Mustard, Phila. 
Dist. Mer.; L. B. Lumpkin, Pittsburgh 
Dist. Mgr.; F. J. Reynolds, Boston Dist. 
Magr.; D. C. Sanford, Mgr. Appl. Engr. 
Dept.; W. E. Rufleth, Appl. Engr.; J. E. 
Kearns, Appl. Engr.; K. R. Neale, Appl. 
Engr.; B. C. Joyce, Appl. Engr.; K. P. 
Pfrimmer, Appl. Engr.; J. E. Gabrielson, 
Appl. Engr.; G. P. Lonergan, Sales Pro- 
motion Mer. 


Bronwill Scientific, Inc. 
Rochester, N. Y. 921 


New Products — “Polytron” high speed, 
high shear device for industrial mixing, 
dispersing, homogeniizng, emulsifying 
and wet milling; “Polytron” adapter to 
replace the cutter assembly on the War- 
ing Blender. Services — Engineering 
data and consultation on mixing prob- 
lems. Also test work and reports on 
customer samples. 


In Attendance — E. T. Fritzgsching, Mar.; 
B. L. Sweet, Sales Staff Assa’t. 





Brookfield Engineering Laboratories, 
Inc. 
Stoughton, Mass. ... 1707 


New Products—Explosion proof model of 
Synchro-Lectric Viscometer. Regular 
Products — Synchro-Lectric Viscometer; 
Helipath stand; Viscometran. Services— 
Consultation on viscosity measuring and 
automatic control problems. 


In Attendance — W. B. Brookfield, Pres. 
& Gen. Sales Mgr.; D. W. Brookfield, Dir. 
of Research; R. A. Minard, Tech. Sales 
Megr.; H. W. Curtis, Chief Engr. 





Brooks Rotameter Co. 
Lansdale, Penna. .............................. 3198 


New Products — Mag/Nu/Matic transmit- 
ter for rotameters; hi-pressure armored 
purge meter; Sho-Rate ‘50’ purge meter; 
flowmeter calibration equipment. Regu- 
lar Products—Full-View rotameters; mul- 
ti-range flow rate kits; Sho-Rate re- 


alarm; Sho-Rate purge meters; Brooks- 
Mite purge meters; hi-pressure armored 
rotameters; hi-accuracy 600 mm Full- 
View rotameters; Ar-Met armored ro- 
tameters; Spee Gee specific gravity indi- 
cator. Services—Coast to coast sales and 
engineering service for complete line of 
rotameters and automatic control equip- 
ment for laboratory and pilot plant, 
ae processing and allied applica- 


In Attendance — D. N. Brooks, President; 
N. 8. Brooks, Vice Pres.-Prod.; 8S. Blech- 
man, Vice Pres., Sales; J. T. Aldrich, 
Appl. Engr. 


Buffalo Meter Co. 
Buffalo, N. Y. 518 


Regular Products—Niagara Meters for 































commercial liquids including cold ang 
water, oils, solvents, chemical] 
American Meters for cold water. 


In Attendance—H. F. Barrett, Sales 
W. G. Carter, Ass’t, Sales Mgr, 


Burgess Battery Company 
Freeport, Ill. .......... lily 


New Products—New miniature and mt. 
miniature batteries for transistors 
cations; Complete line of high voltagy. 
batteries. Regular Products—Dry bg, 
teries; Reserve Power units. Services 
Free battery engineering service, 
In Attendance—T. F. Hrubecky, Sale 
Engr.; W. F. Gallagher, Sales Engr.; RG 
Clock, Battery Design Chief; A. C. ong 
District Sales Mgr. 





Burgess-Manning Co. 

Penn Instruments Div. : 
Phila., Pa. am) | 
Regular Products—Electronic flow meter; 
electric flow meter; wide range meter; | 
Linameter; fabricated Venturi Tube; 
temperature and pressure flow compensa. 
tor. Services — Manufacturers of flow 
meters, compensated meters, Btu Meter, 
mass flow meters, flow nozzles, cast Ven- 
turis, fabricated Venturis, temperatun | 
and pressure recorders and controllers, — 


In Attendance—E. N. Bulger, Sales Engr, 
Ind. Div.; J. G. Miller, Application 1 
R. A. McQuade, Sales Engr.; F. L. 
mer, Regional Mer., Municipal Div.; ce : 
Floeck, Sales Engr.; V. F. Brown, Appli- 
cation Engr. 





Burling Instrument Co., Inc. 
Chatham, New Jersey ................. nT 


New Products—Temperature controllers, 
operating by differential expansion of so- 
ids, for temperatures up to 2000 F; pnet- 
matic temperature transmitter for tem-— 
peratures up to 2000 F. Regular Products 
—Temperature control operating by 
ferential expansion of solids. Various 
models for electric or pneumatic operat: 
ing, indicating or non-indicating, for tem 
peratures up to 2000 F. 

In Attendance — H. S. Burling, Pres; & 
Burling, Sales Mgr.; R. G. Ford, Sales 


Burroughs Corp. 
Detroit, Mich. .. — 


New Products — Saeietetent and position 
indicator tubes; 10-channel electromit 
switch; vari-count pulse control equip: 
ment; data analyser. Regular 

Desk-size computer; ae a beam 
switching tubes; bi-mag 
ie cores; pulse control equipment; ment oe 
and pulse transformers; electronic ant 
electro-mechanical communications equ 
ment. Services — Engaged in computa 
tion programs in communications, control 
systems, instrumentation, data 
digital computing, and systems engine 
ing. 
In Attendance — J. C. Lindley, 2 
Sales Mer.; C. B. Mansky, Phila. 
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Mer.; G. J. Fischer, Phila. 
Sales Engr.; T. J. Cowgill, 
Dist. Defense Sales Engr.; A. B. 
R. Wolfe, A. Fitzpatrick and 
Electronic Instruments Div. 


z 





i 


Jackson Division, 
Borg-Warner Corporation 
Los Angeles, Calif. 410 





Cambridge Instrument Co., Inc. 
New York, ESE ae 909, 910 


Reguiar Products—Single and multi-point 
gas ; portable pH meters; sin- 
gle and multi-point pH indicators, re- 
corders and controllers; sulphur dioxide 
analyzer; combination dissolved oxygen 
and dissolved hydrogen analyzer: combi- 
nation oxygen, carbon-dioxide, and com- 
pustibles analyzer for kiln gas analysis; 
hydrazine analyzer; carbon dioxide, hy- 
drogen, carbon monoxide analyzer-re- 
corder for blast furnace top gas analysis; 
needle, roll and mold pyrometers; mois- 
ture indicators; paper hygroscope; ex- 
haust gas testers; portable hydrogen 
purity analyzer; nuclear measuring in- 
struments; fabric permeameters. Serv- 
ices — Design and manufacture mechani- 
cal and electrical instruments of preci- 


in Attendance — R. H. Kruse, Pres.; W. 
H. Jefferson, Vice Pres.; C. T. Kruse, 
se, Treas.; K. P. Royce, 
Sales coo B. O. Watkins, Sales Engr.; 
eling, Sales Engr.; G. B. Hol- 

Sales Engr.; H. F. Matthiessen, 

; J. Digby, Chief Engr.; R. 
Engr.; 8S. B. Young, Engr.; H. N. 
Fawcett, Engr.; H. W. Wood, Engr. 


A. W. Cash Co. & Cash Standard 
Stacon Corp. 
Decatur, Ill. 1204 


New Products — Pneumatic indicating 
controllers; pneumatic recording control- 
lers; pressure and temperature recorders; 
Manual loading panels; airset; pilot op- 
erated steam regulators; duplex transfer 
valves; Stacon temperature regulators. 
Regular Products — High pressure regu- 
lator; pilot operated regulator; relief 
valves, Services — Design, development 
and manufacture of special fluid flow con- 
apparatus. 





Attendance — J. G. Jones, V. Pres. & 
Gen. pees M. Kirkby, Dir. of Mar- 
; . Hiser, Sales Magr.; J. A. 
Wiedmann, Mer. Engineering, Gen. Prod.; 
G. 8. Hale, Engr.; G. W. Gale, Sales Rep. 


i 


Chemiquip Co. 
es 8, ¥. os 1720 
_ Products—% in. NPT pressure snub- 


Regular Products — Industrial, air- 
high pressure, ane sealed pressure 
snubbers; bleed controls; mercury traps; 
mercury pulsation dampener. 

In Attendance — J. A. Lipman, Gen. Mgr.; 
x. — Sales Mer.; S. 8S. Lipman, 
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Century-Electronics & Instr., Inc. 
(subsidiary of Century Geophysical 
Corp.) 

Tulsa, Oklahoma .......................- 807, 808 


Products — Recording oscillographs, gal- 
vanometers, strain gage amplifiers, mag- 
netic tape recording equipment, 
monitor, pressure switches. 


Cc. P. Clare & Co. 
Chicago, Ill. 705 


New Products—Mercury wetted contact 
relay. Regular Products—Relays; step- 
ping switches; keys; hermetically sealed 
relays and switches. 

In Attendance—H. W. West, Sales Engr.; 
J. H. Riley, Sales Engr.; T. J. Connors, 
Sales Engr.; J. R. Stone, Sales Engr.; 
T. J. Buroojy, Sales Engr.; W. Eich, Sales 
Engr.; J. W. Concagh, Sales Mgr. 





Clary Corp. 
San Gabriel, Calif. ............................821 


New Products — Tape perforating attach- 
ments as adapted to our full line of read- 
out equipment. Regular Products—Read- 
out printers (serial and parallel); print- 
ing timers; time-data printers; electrical 
output machines; input keyboards. Serv- 
ices — Systems layout involving integra- 
tion with other data devices. 

in Attendance—W. R. Beall, Sales Engr.; 
E. P. Drake, Sales Engr.; H. Gents, Serv- 
ice Mgr.; K. Linn, Engr.; B. Kuhne, 
Engr.; K. Oldenburg, Ass’t. Chief Engr. 


Colvin Laboratories, Inc. 
East Orange, N. dy ..........-.-----cc.e-0+0 ..304 


New Products — Sub-miniature displace- 
ment potentiometer; displacement poten- 
tiometer, interchangeable with dial gage. 
Regular Products — Displacement trans- 
ducers; pressure transducers; pressure 
switches; pressure diaphragms and cap- 
sules; mechanical manometers. 

In Attendance — C. H. Colvin, Pres.; J. H. 
Sano, Vice Pres., Eng.; D. P. Vogel, 
Sec’y.; R. L. Vroome, Sales Magr.; R. E. 
Sollmann, Asst. Treas.; M. H. Lincer, 
Electronics Engr.; J. Turk, Diaphragm & 
Capsule Engr.; J. L. Courtois, West Coast 
Rep. 


Commercial Research Div., 
George L. Nankervis Co. 
Detroit, Mich. .................... 618 thru 622 


New Products—Turbine type flowmeter; 
Digilog indicator; frequency converter. 
Regular Products — Variable area flow- 
meters; flowmeter calibrating stand; vis- 
cometer; hydrometer well. 

In Attendance—R. A. Merritt, Sales Magr.; 
R. Yurg, Sales Engr.; W. A. Dommers, 
Sales Engr.; C. Otto, Sales Engr.; R. 
Mack, Sales Engr. 


Computer-Measurements Corp. 
North Hollywood, Calif................. 1810-B 


New Products — Universal eounter-tim- 


ers. Regular Products—Electronic count- 
ers; frequency counters; frequency-period 
counters; flow counters; totalizing count- 
ers; preset controllers; time-function 
translators; decade counting units; rpm 
counters; time interval meters; variable 
time base counters. 


In Attendance — J. K. Rondou, Pres.; EB. 
C. Titcomb, Sales Mer.; R. E. Lovejoy, 
Dir. of Research and Engineering; G. H. 
Burley, Design Engr.; C. E. Storie, De- 
sign Engr.; H. EB. Phelps, Design Engr. 


Conax Corp. 
Buffalo, New York ....................... .-1802 


New Products — Spring loaded thermo- 
couple; electrode gland; check well; mul- 
tiple well; safety well; flex tube assem- 
blies. Regular Products—High pressure 
thermocouple glands; packing glands; 
quick disconnect thermocouples; 
Clamp thermocouples; explosive valves; 
terminal heads; butt welded thermocou- 
ples; Speedwell protection tubes. Serv- 
ices — Complete line of thermocouple ac- 
cessories with emphasis on patented gland 
for sealing bare wire thermocouples under 
pressure or vacuum. 


In Attendance—M. W. Connell, Pres.; J. 
M. Considine, Vice Pres.; N. H. Bragar, 
Sales Engr.; M. Dalis, Sales Engr.; G. T. 
Reed, Sales Engr.; C. L. Leaf, Sales 
Engr., W. J. O'Connor, Sales Engr. 


Conofiow Corp., 
Subsidiary of Walworth Co. 
Philadelphia, Pa. 319-A 


New Products — Electric motor actuator; 
control system for pneumatic actuators; 
electro-pneumatic positioner; handwheel 
operator for cylinder actuators. Regular 
Products—Control valves; cylinder Cono- 
motor actuators; Rotomotor power actua- 
tor; current controllers; regulator equip- 
ment including Airpak filter-regulator, 
precision regulator, air filter, vacuum 
regulator, fixed differential regulator, ad- 
justable differential regulator, ratio re- 
lay, purge assemblies, remote manual 
control panel; pressure transmitter. 
Services — Competent factory engineers 
will be in attendance throughout the en- 
tire exhibit to describe operating char- 
acteristics of new products and to dis- 
cuss specialized control problems. 


In Attendance — J. C. Koch, Vice Pres. 
in Charge of Marketing; W. H. Brand, 
Vice Pres. in Charge of Engineering; J. 
B. Madison, Mgr. of Sales-Engineering; 
Cc. P. Boyd, N. Y. Dist. Sales Megr.; H. 
J. Hartz, Phila. Dist. Sales Megr.; J. 
Bowler, Sales Engr.; W. Hagan, Sales 
Engr.; R. W. Stanton, Jr., Adv. Mer. 





Continental Equipment Co. 
Coraopolis, Pa. 805, 806 
New Products—Three and four port but- 
terfly diverting valves; metallic ring seai 
high temperature shut-off valves. Regu- 
lar Products — Butterfly control valves; 
manually and power actuated rubber 
seated valves. Services — Manufactur- 
ing engineers specializing in butterfly 
valves for control. 

In Attendance — A. M. Capper, Pres.; J. 


(Continued on page 352) 
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D. Hantz, Exec. Vice Pres.; C. A. Dally, 
Vice Pres.; M. H. Prestia, Engr.; T. W. 
Pangburn, Engr.; E. M. Williams, Engr.; 
W. E. Hartmann, Adv. Mgr. 


Consolidated Electrodynamics Corp. 
Pasadena, Calif. 424 
New Products — Leak detector; chroma- 
tograph; process refractometer model BH; 
hyge actuator; electro-kinetic pickup; 
datagraph. Regular Products — Airborne 
magnetic tape recorder; vibration meter; 
vibration pick-up; oscillographs; scillo- 
gram processer; bridge balance; power 
supplies; carrier amplifier; pressure pick- 
up. Services—Nationwide company owned 
sales and ser~ice facilities which are lo- 
cated in major cities throughout the coun- 
try. 





in Attendance — H. Black, Southwestern 
Regional Mgr.; E. Moscaret, Central Re- 
gional Megr.; J. Jenkins, Southeastern Re- 
gional Mgr.; M. Garver, Eastern Region- 
al Mgr.; K. Neil, Western Regional Mgr.; 
Cc. Leach, Detroit District Megr.; V. 
Meagher, Atlanta District Mer. 


Control Engineering 
A McGraw-Hill Publication 
New York, N. Y. 706 





Control Products, Inc. 

Harrison, N. J. 601 
New Products — Light-weight Thermal 
Switch made in single-wire & 2-wire de- 
signs; Flat-Stat bi-metal Thermal Switch 
for skin temperature sensing with elec- 
trical ratings of 2 amps and 6 amps re- 
sistive at 115 v. ac or 28 v dc; Super Hi- 
Temperature Thermal Switch of extreme- 
ly small size. Regular Products—Thermal 
& waterproof switches. 

in Attendance—A. W. King, Sales Mar.; 
J. R. Nile, Sales Engr.; W. Moodie, Engr. ; 
W. Peterson, Prod. Foreman; E. W. 
Angevine, Adv. Mgr. 





Cosa Corp. 
New York, N. Y. 519 





Counter and Control Corp. 
Milwaukee, Wisconsin ~.................. 908 
Regular Products—Cyclo-Monitors prede- 
termined counters featuring fully auto- 
matic, instantaneous recycling; Pro- 
gramonitors preset automatic program 
controllers to recycle complex, multi- 
stage switching functions; Acratrols sim- 
plified preset controls for recycling elec- 
trically counted operations. 

In Attendance — H. J. Geder, Gen. Mear.; 
J. W. Brown, Prod. Mgr.; O. Riebe, Sales 
& Service. 


Cramer Controls Corp. 
Centerbrook, Conn. ........................ 1709 


New Products — Time delay relay; Au- 
tomatic reset interval timer. Regular 
Products — Complete line of electro-me- 
chanical timing devices and synchronous 
timing motors; interval, percentage, pulse, 
cycling, reset, program timers; time to- 
talizers; running time meters; time delay 
relays, hermetically sealed timers; motors 
include clutch-type, dual-rotation, chart- 
drive and oscillating. 


In Attendnace—P. F. Brophy, Pres.; L. 
F. Carpenter, Sales Mer.; R. C. Heyl, V. 
Pres.; M. R. Ramos, Sales Engr.; H. B. 
Goss, Sales Engr.; R. A. Peters, Sales 
Engr.; D. Newcomb, Sales Engr.; J. E. 
Coppage, Adv. Mgr. 
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Crawford Fitting Company 
Cleveland, Ohio 803-804 


New Products—Quick connect fitting. 
Regular Products—Swaglok tube fittings; 
Goop lubricants. Services—Manufactures 
tube fittings for instrument service; also 
high vacuum, high temperature and cor- 
rosion resistant fittings. 


in Attendance—F. A. Lennon, Pres.; A. P. 
Lennon, Treas.; E. E. Alto, Gen. Mar.; 
E. J. Zahuranec, Supt.; D. P. Haag, Sales 
Mer.; J. Moore, Sales; E. Wennerstrom, 
Ch. Eng.; R. S. Crum, Sales. 





Crescent Engineering & Research Co. 
El Monte, Calif. 1612 


New Products—Miniature linear transduc- 
ers for operation to 1,300 F; miniature 
universal control system for operation of 
all classes of transducers and pickups; 
pressure ratio and mach transducers; 
pressure pickups for operation to 1,000 F; 
Torque transducers for operation from 0 
to 75,000 rpm; transducer-servo systems 
for digital read-out operation; accelerom- 
eters with natural frequencies below 5 
cps. Regular Products — Extensometer 
Micrometer linear transducers; torque 
transducers; flow transducers; force 
transducers; transducer control systems 
type EKA. Services—Transducer engi- 
neering service. 

In Attendance—E. V. Sawyer, Pres. Ch. 
Engr.: G. S. Van Sickle, Ch. Electronics 
Enegr.; S. B. Linn, Sales Mer. 





Crescent Insulated Wire & Cable Co. 
Trenton, N. J. 611 


New Products—Armored Multitube; Poly- 
ethylene Multitube; plastic coated tube. 
Services — Fabricating instrument and 
control tubing of the customer’s choice 
into spirally cabled long length assem- 
blies which are thoroughly protected 
against mechanical and corrosive injury. 


In Attendance — E. L. Robinson, Vice 
Pres.; K. L. Honeyman, Engr.; R. F. 
Stothart, Sales; P. E. Beach, Sales; J. 
Walters, Sales; R. Pope, Chemist. 





Crosby Steam Gage & Valve Co. 
Wrentham, Mass. 723 


Regular Products—Safety relief valves; 
pop safety valves; indicating pressure and 
vacuum gages; fluid pressure scales; dead- 
weight testers, 

In Attendance — Wm. P. Husband, Jr., 
Pres.; J. J. Breshnahan, Sales Mgr.; J. L. 
Corcoran, Dir. of Engineering; W. D. 
Greenlaw, Asst. Dir. of Engineering; R. 
B. Haulenbeek, Sales Engr.; F. Asip, Sales 
Engr; H. Cleeves, Sales Engr.; W. F. 
Cruwys, N.E. Dist. Sales Mer. 





Customline Control Panels 
Linden, N. J. 303 


Regular Products — Instrument control 
panels; graphic control panels. Services 
—Design, fabrication, piping and wiring 
of instrument panel boards. 

In Attendance — S. Berman, Pres.; F. R. 
Smith, Appl. Engr.; J. McFadden, De- 
signer. 

































George W. Dahli Co., Inc. 
A Seer 411 


New Products — Packless 
phragm sealed and bellows Sealed); ; 

jature barstock control valves; wh 
valves; manifolds; Whiffletree 
Tefion valves. Regular Products — 
and diaphragm operated contro] ' 
manifolds; purge valves; manual - 
valves; Whiffletree valves; tube 
plings and tube end blanks; Teflon pm 
ucts. Services—Design and m , 

control valves or systems to meet « 
tomers’ specific requirements, 


In Attendance — G. W. Dahl, Pres,; AR 
Walters, Chief Enegr.; T. F. ; 
Prod. Mgr.; E. C. Gooding, Design 
H. M. Miller, Sales Mer.; J. E. @ 
Sales Megr.; O. C. Jones, Sales . 
Palmer, Sales Mgr.; J. Warren, §@ 
Mer.; W. B. Simons, Jr., Sales : 
Nisbet, Sales Mgr.; H. A. Thompson, Sg 
Mer. 


Davidson Manufacturing Co. 
West Covina, Calif. 0000. 


The Davies Laboratories, Inc, 
Beltsville, Maryland ........... 


New Products—Automatic switching dis 
criminator. Regular Products — 
ic tape data recording/reproducing 
tem. Services — Manufacturers of 
netic tape data recording/ 
systems. 


In Attendance — G. L. Davies, presi 
R. Schulman, Chief Engr.; J. M, : 
Dir. of Systems & Appl. Engineering, ~ 


Davis Instruments Div. of Davis 
Emergency Equipment Co., Ine. 
Newark, N. J. 


Regular Products—Davis combustion 
er; portable explosion-proof gas 
electro-conductivity analyzer; Davis 
alarm system; Davis Vapotesters. 
ices — Manufacturers of gas analysis anf 
process control instruments operating @ 
the principles of catalytic comb 
electro-conductivity, and thermal 
ductivity. 
in Attendance—F. Taylor, Jr., Vice 
A. E. Lawson, Jr., Gen. Mear.; C. 
rishian, Engr.; C. McCherry, Service 
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Daystrom, Inc. 
Archbald, Pa. 


Exhibiting products and services of 
following subsidiaries — Daystrom 
tric Corp., — Poughkeepsie, N. Y.j 
strom Instrument, — Archbald, Pa.; 
strom Pacific Corp., — Santa 
Calif.; Heath Co., Benton Harbor, M 
Weston Electrical Instrument Corp., 

ark, N. J. 





Daystrom Electric Corp. 
Poughkeepsie, N. Y. .............-. 


Regular Products—Communications 
ment. Services — Complete 
velopment, engineering and m 
ing services and facilities for 
mechanical and electro-mec 
ucts and systems. 


In Attendance — J. F. Brehm, Pres; 2 
Cc. Smith, Vice Pres.-Engr.; C. R. Fr 
Sales Mer.; W. F. Shopmyer, Sales; 
J. F. Gerrity, Sales Rep. 
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FERENCE & EXHIBIT, 
i Daystrom Instrument 
 Archbald, Pa. 102 


: — Miniature solenoid; tran- 
Ghd gervo amplifier; transistor receiver; 
— dead reckoning indicator; minia- 
; pilots. transformer; magnetic pick-up; 
a perimeter jack; 28 MG transmitter receiv- 
yr ture drive transformer; transis- 
oe aaah power supply. Regular Products 
_ — Stop mechanisms; sin-cosine assembly; 
” @ifferentials; antenna tuning units; ac- 
a Services — Development, 
design manufacture of electro-me- 
Pres electronic devices ranging 
urized circuitry to large as- 
and complete systems. 

ttendance — H. J. Boyce, Mgr. of Re- 
pan Sales; C. R. Lambert, Adm. Engr.; 
R. Elliot, Research & Develop. Engr.; J. 
Thomas, Research & Develop. Engr.; E. 
 Ruland, Product Engr.; P. Minervini, 

Product 

Sales & 
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Engr.; H. Warnken, Vice Pres., 
Contracts; A. Manuel, Mer. of 
mt; L. Daniels, Sales Prom. 
_ Mgr.; J. O'Neill, Mer. Regional Sales; W. 
Braender, Mgr. Special Products. 


BEF? 


Daystrom Pacific Corp. 
Unit of Daystrom, Inc. 
Santa Monica, Calif. ....................... 102 


New Products — Model 341 ten-turn sub- 
miniature potentiometer; model 304 minia- 
ture potentiometer; model 306 high tem- 
potentiometer; two axis minia- 
floated gyro; three-gyro subminia- 
ture package; floated linear accelerome- 
ter; specialized test equipment. Regular 
Products — Model 300 and 303 potentiome- 
ters; subminiature and miniature rate 
; fire control intervalometer. 
— We are prepared to design 
ure special applications in- 
instruments and potentiometers to 
missile, and electronic industry. 
have a line of catalog items. 
Attendance — B. R. Hayhurst, Asst. 
the Pres.; 7 Simpson, Sales Mgr. of 
Vv. 


ri 


Hi 
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Decker Aviation Corp. 


Philadelphia, Pa. 1514 
New Products — Comparator micrometer; 
delta unit. Regular Products—Dynamic 
balancing machine; comparator microme- 
ter; differential pressure meter; delta 
unit; roto micrometer. Services — Re- 
search and Development of Special Instru- 
mentation and solution of measurement 
problems. 





in Attendance — M. M. Decker, Pres.; 
T. Kaslow, Dir. Research & Development; 
H. W. Johnson, Proj. Engr.; A. C. Hontz, 
Dir. Medical Instrumentation. 


DeZurik Shower Co. 
Ee | Y 


Dieh! Mfg. Co. 
Somerville, N. J. 802 
New — Resolver (0.05% maxi- 
mum total functional error); 400 cycle 
Servo motors; induction potentiometer. 
Regular Products—Low inertia servomo- 
tors—6§ to 750 watts “Hi-Accel” servo- 
motors with integrally mounted a-c and 
d-c tachometers; a-c tachometers; a-c 
Permanent magnet motors; motor-ta- 
chometer and gear train. Services—Co- 
; with design engineers in study- 
‘Ing their application problems and provid- 
engineering 


advice and application 





_ I Attendance — w. B. Hunter, Mer. 
Small Motor Sales; J. C. Ike, Sales Engr. ; 
_ © Haney, Sales Engr.; E. F. Hall, Sales 
4 -; P. H. Kirwin, Sales Engr. 


September 1956 


William Dixon, Inc. 
Newark, N. J. .-............ 207 


New Products — Insulated examination 
mirrors; high energy permanent magnetic 
screwdrivers. Regular Products — Fine 
tools and supplies including broaches, 
brushes, burs, calipers, Swiss files, gages, 
magnifiers, pliers, rolling mills, saws, 
scales, sharpening stones, tweezers, pin 
vises, and DERBYSHIRE precision lathes 
and micromill; equipment for drawing 
wire, drilling, engraving, plating, polish- 
ing, soldering, testing metals, etc. 


In Attendance — S. F. Dixon, Pres.; A. 
D. Barlow, Treas.; S. D. Howarth, Sec’y; 
P. Triail; S. Thompson; M. Pesce; A. 
Poulin; C. Miller, Chief, Engineering 
Dept.; J. Cavet; H. Mendles; S. Smith, 
Vice Pres., F. W. Derbyshire, Inc. 





Doelcam Division 
Minneapolis-Honeywell Regulator Co. 
Boston, Mass. ................ 521-524, 603-605 


Driver-Harris Company 
Harrison, N. J. 1213A 


New Products — Patented thermocouple 
242-33; No. 531 Alloy. Regular Products— 
Nichrome V; No. 888 Alloy; Karma; Ad- 
vance; Manganin; Therlo. 


In Attendance—W. P. Smith, Asst. to the 
Sales Mer.; E. Shuttleworth, Tech. Asst. 
to the Pres.; C. H. Hopkins, Engr.; F. L. 
Driver, Asst. to Works Mer.; 8S. Poch, 
Engr.; E. Edmunds, Engr.; H. O. Hart- 
degen, Sales Ener. 





Wilbur B. Driver Co. and subsidiary 
of Western Gold & Platinum Co. 
ae | Sr ME Gite ee CeeeP NECN Tal PET’ 1424 


Regular Products—Precision alloys for 
electronic, electrical, mechanical and 
chemical applications in wire, rod and 
strip forms; VX super refractory; low 
loss, high purity alumina ceramics; low 
vapor pressure brazing alloys. Services— 
Research and engineering assistance on 
problems pertaining to electronic, electri- 
cal and mechanical alloys. 

In Attendance—H. J. Hahn, Ch. Engr.; 
H. F. Anderson, Sales Rep.; E. C. Bennett, 
Sales Rep.; T. W. Lindeburgh, Sales Rep.: 
W. H. Shadwell, Sales Rep.; R. MacDon- 
ald,, Sales Engr. 


Dunbar Bros. Co. 
A at TREES ae np Sr me 1521 


E. |. Du Pont De Nemours & Co., Inc. 
Wilmington, Del. ..............................-.418 


New Products — “Superior” 4. Regular 
Products — Du Pont Lino-Writ photo- 
recording papers. Services—Du Pont pro- 
duces a complete line of photographic 
films, papers and chemicals for business, 
industry and the professional amateur 
photographer. 


Durant Manufacturing Co. 
Milwaukee, Wisconsin .................... 1801 


New Products—Instrument counters for 
navigation instruments, missile tracking 
instruments, radar and computers; pre- 
determined programming counter for 
missile controls and other programming 
applications. Regular Products — Me- 


chanical, electrical, predetermined, and 
linea. measuring counters for all types 
of instrument and industrial applications. 
Services — Design, manufacture, and ap- 
plication of mechanical, electrical and in- 
strument counters. 


In Attendance—R. B. Winkler, V. P. & 
Gen. Sales Megr.; L. A. Nourie, (In charge) 
Secy. & Eastern Regional Megr.; E. W. 
Crane, West & West Central Regional 
Mer.; B. J. Glista, N. Y. Dist. Mgr.; G. 
H. Schroeder, Phila. Dist. Mgr.; R. G. 
O’Connell, Boston Dist. Mer.; L. F. Bow- 
en, Sales Engr. 


F. W. Dwyer Mfg. Co. 
Michigan City, Indiana .................. 920 


New Products—<Air velocity meters; com- 
bustion test sets. Regular Products—In- 
clined and vertical manometers; Pitot 
tubes; pointer type low pressure gages; 
air filter gages; U-tube an¢ well type ma- 
nometers; flow meters; pressure actuated 
switches. 


In Attendance — J. G. Dwyer, Vice Pres.; 
P. W. Dwyer, Sec.-Treas. 


Dynamic Gear Co., Inc. 
Aanityvitle, bs fi, Whe Wa ccicictitastiek. 109 


New Products—Antibacklash gears; dif- 
ferentials; shafting; ratio bevels; miter 
bevels; 120 diametral pitch, 20 to 300 
teeth, miniature slip clutches. Regular 
Products—Spur gears; split hub gears; 
compound gears; hub and gear assem- 
blies, 101 thru 300 teeth; nylon gears; 
worms and helicals; dynaco design kits. 
Services — Stock precision Gears: 48-64- 
72-80-96-120-nitch, 20 thru 300 teeth. Cus- 
tom gears and gear train assemblies. 


In Attendance — W. A. Wiegand, Pres.; 
T. J. Smith, Sales and Contracts. 


Eagle Signal Corp. 
Moline, ill. 1713 


New Products — Plug-in timer; plug-in 
counter; add-subtract control counter; 
Hagen line of repeat cycle timers. Regu- 
lar Products—Microfiex reset timer; cycl- 
flex reset timer; multifiex reset timer; 
polyfiex reset timer; manufiex single cycle 
timer; timoffex reset timer; microfiex 
counter; Flexopulse repeat cycle timer; 
Polypulse repeat cycle timer; Multipulse 
repeat cycle timer; step switch. Services 
—Complete timer and counter applica- 
tion engineering service from installation 
of single timer to control of large process 
control panels, 


in Attendance — E. F. Havey, Vice Pres.; 
Cc. H. Ribble, Mgr. New York Sales; M. 
G. Saake, Sales Engr.; H. O. Meyer, Sales 
Engr.; F. P. Ieradi, Sales Engr.; J. IL 
Lisenby, Sales Engr.; P. J. Schellenberg, 
Sales Engr.; G. H. Haring, Sales Engr. 





Eastern Precision Resistor Corp. 
Brooklyn, N. Y. 416. 


Products — Precision wire wound resis- 
tors, plastic compounds and automatic 
devices. 


(Continued on page 354) 
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Eastman Kodak Co. 

Rochester, N. Y. 1419 
New Products — Linagraph paper; Lina- 
graph SP processing kit. Regular Prod- 
ucts — Linagraph papers; Linagraph pa- 
per developer; Linagraph fixer; hypo 
clearing agent; Linagraph pan and ortho 
films. 

In Attendance — A. E. McCoy, Sales; J. 
McMaster, Sales; E. H. Cann, Sales; 
Fehrenbach, Sales; L. H. Lanctot, Sales, 





Thomas A. Edison, Inc. 
W. Orange, N. J. 507 


Products —- Remote temperature indicat- 
ing systems, temperature monitoring sys- 
tems, temperature detectors, relays, tem- 
perature controls. 


in Attendance—Albert B. Poe, Adv. Megr.; 
G. J. Bindewald, Sales Mgr.; V. W. Rose, 
Asst. Sales Mer.; J. B. Norton, Asst. Sales 
Mer.; J. L. Ehrlich, Sales Ofc. Mgr.; J. 
J. Dietz, Chief Engineer; J. A. Garratt, 
Chief Product Engineer; R. Schramm, 
Product Engineer; A. A. Ruegg, Product 
Engineer; H. Nickles, District Sales Man- 
ager; Geo. Boselli, Sales Engineer; E. 
King, Engineer; H. Greenberg, Engineer; 
R. Buritz, Chief Project Engineer. 





Electromec 
Burbank, Calif. 903 





Electronic Associates 

Long Branch, N. J. 1919 
Products — Precision Analog Computing 
Systems and associated output equipment. 





Electronics Corp. of America............ 108 


Electronic Measurements Co., Inc. 
Eatontown, N. J. 903 





Electronic Research Associates, Inc. 
Nutley, N. J. 1211 


New Products — Transistorized minia- 
turized power packs; transistorized regu- 
lated power suppliers. Regular Products 
—Transpac miniaturized power packs; 
Transamp transistor packaged circuits; 
transistor power supplies; tubeless power 
supplies; constant current generators; 
transistor test equipment. 

in Attendance — D. D. Grieg, Technical 
Sales; N. J. Gottfried, Sales; 8S. Mosko- 
witz, Dir. of Engineering; M. Perry, Chief 
Engr. 





Electronic Tube Corp. 
Philadelphia, Pa. 309 


New Products — Two-channel, 15 mega- 
cycle dual-beam oscilloscope; single-chan- 
nel rack mounting oscilloscope. Regular 
Products—Special-purpose and multi-gun 
cathode ray tubes for industrial and mili- 
tary requirements; multi-channel oscillo- 
scopes; d-c amplifiers; oscilloscope pho- 
tographic recording equipment. Services 
—Manufacture single and multi-gun cath- 
ode ray tubes and multi-channel oscillo- 
scopes for industrial and military require- 
ments, specializing in systems custom- 
built to your application. 


in Attendance — K. C. Meinken, Pres.; 


R. F. Brunner, Sales Mgr.; W. C. Hill, 
Service Engr.; R. T. Rude, Sales Engr. 
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Electro-Pulse, Inc. 
Culver Clty, Califa... .......ccccessecccssoces 527 


New Products—Glow transfer tube elec- 
tronic counters; time interval and fre- 
quency indicators; medium range pulse 
generators; pulse code generators. Regu- 
lar Products—Variable pulse generator; 
precision pulse generator; delayed trig- 
ger generators; magnetic core testing 
equipment; voltage and current calibra- 
tors; dual trace generators (oscilloscope 
accessory). Services — Design, develop- 
ment and production of electronic count- 
ing, timing and measuring equipment, 
pulse generators and pulse test sets, tim- 
ing systems, computer and data handling 
test equipment. 


In Attendance — J. E. Niebuhr, Engineer- 
ing Sales Mer.; J. S. Johnson, Chief Engr. 


Elgin Metalformers Corp. 
Elgin, Illinois .................... 1702-1703-1704 


Products — EMCOR Modular Enclosure 
System, complete line of cabinets and 
consoles for housing instruments, elec- 
tronic and other equipment for automa- 
tion and control purposes. 


Ellis Associates 
Pelham, N. Y. 310 


New Products—Peak Meter, Model PM-1 
Results now Strain Gage Kit, Model K-1 
Switch and Balance Unit, Model BSG-6. 
Regular Products—Bridge Amplifier, Mod- 
el BA-12; Bridge Amplifier and Meter, 
Model BAM-1. 


In Attendance—G. Ellis, Owner; A. Voll- 
enweider, Engr. and Prod. Mer. 





El-Tronics, Inc. 
Philadelphia, Pa. 526-A 


Products — Humidity Controls and Meas- 
uring Instruments. 





The A. H. Emery Co. 
New Canaan, Conn. 922 


Products — Weighing systems, load cells, 
instrumentation for tank and bin weigh- 
ing. 





Encyclopaedia Brittanica 
New York, N. Y. 1020 





Energy Control Co., Inc. 
New York, N. Y. 519 


Representatives for the following compa- 
nies: 

Buffalo Meter Company; Cosa Corpora- 
tion; Thomas A. Edison Co., Inst. Div.; 
Ess Instrument Co.; Foster Engineering 
Co.; The Hays Corporation; J. E. Loner- 
gan Co.; Magnetrol, Inc.; Moisture Regu- 
lator Co.; and Rochester Manufacturing 
Co. 


Products — J. E. Lonergan Co., Series W 
Safety valves; new electric contact pres- 
sure gages; standard pressure gages; 
safety and relief valves. The Cosa Co., 
Latest model gas calorimeter; Moisture 
Regulator Co., New Indicating instrument 
for moisture content in granula materials; 
Standard Instruments for indicating mois- 
ture content in paper, wood and textiles. 
Services — Sales and Service, instruments 
controls, and steam specialties for power 
plant and process operations. 

In Attendance — J. T. Vollbrecht, Energy 
Control Co., Pres.; W. F. Brendling, J. 
E. Lonergan Co., Sales Mgr.; R. H. Davis, 
J. E. Lonergan Co., Mgr., OEM Sales; 
P. A. Rixon, Jr., J. E. Lonergan, Mgr., 
Phila. Dist. Sales; D. J. McMonagle, J. E. 
Lonergan, Sales Engr.; J. R. Barnes, 





























Moisture Regulator Co., Pres,; B, 
der, The Cosa Co., Asst. to Sales 
G. Weber, The Cosa Co., Saleg 
W. D. Archibald, Energy Control, gals 
Engr.; C. H. Sperzel, Energy Gon 
Sales Engr.; W. J. Scholan, Energy (op, 
trol, Sales Engr.; R. W. Smith, : 
Control, Sales Engr.; W. W. M ai 
ergy Control, Sales Engr.; F. J. Do, 
Energy Control, Sales Engr.; R. A. Tres 
ner, Energy Control, Sales Engr,: 
Ruglass, Energy Control, Sales Engr. p- 
Fay, Energy Control, Sales Engr.; T @ 
liott, Energy Control, Sales ci 
DeSalvatore, Energy Control, Sales i 
H. Healing, Energy Control, Sales Eng. 


q 


- 


Engelhard Industries . fe 
Newark, N. J. 906, 907 


Baker & Co. Inc.; Chas. 

D. E. Makepeace Co.; Nationa! 
Instrument Co. Inc. 

Regular Products—Super Sensitive I 
tor; Regular indicator; Deoxo Puridr 
Universal Gas Analyser; Indicator ; 
Recorder; Hermach-Engelhard transte | 
volt ammeter; thermocouples and ap 
cessories; slip rings and slip ring assem. 
blies; precious metal plating; fine wiry — 
borescope, fontar type. a 
in Attendance—I. Sheppard, Sales; J 
Emerson, Sales; B. Brodsky, ; Ww 
Channing, Sales; F. Wintenberg, Sales; 
G. R. Briechle, Adv. Mgr. 





q 


Epsco, Inc. 
Boston, Mass. 45 


Products — Data Handling Equipment 
and Control Instruments. 





Ess Instrument Co. 
Bergenfield, N. J. 506 


New Products — Miniaturized photoele- © 
tric eyes; miniaturized registration con 
trols; miniaturized photoelectric counters, — 
Regular Products — Hazegage combus- 
tion controls; Hazegage potentiometer 
recorders; Hazegage indicators; turbidity 
and color recorders; air conditioning 
smoke detectors. Services—Analyzing of 
problems and recommendations of photo 
electric instruments to monitor, contra 
and detect a function in a process line © 


In Attendance—C. C. Sheppard, Pres; R 
W. Heimsoth, Vice Pres. 





Fairbanks, Morse & Co. 


Chicago, illinois 1424-4 





Fairchild Electrotechnics, Div. of 
Fairchild Engine & Airplane Corp. — 
Costa Mesa, Calif. 1605 


Regular Products — Resistance bridge in- 
dicator; voltage ratio indicator; bridge 
balance equipment. Services—Manufac- 
turers of automatic instrumentation for — 
measuring, recording and controlling test 
data and information. 








Falstrom Co. 
Passaic, N. J. 704 


New Products — Custom built heli-ar 
welded aluminum work; examples of . 
inert-gas tungsten arc, spotweld, spot 
gun, and Sigma welded assemblies. Regu- — 
lar Products — Instrument panels; con: 
trol panels; consoles; transmitter how — 
ings; power supply racks, and a 
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inum cabinets; steel and 

con i erees. Services — Cutting, 

and drilling, forming and bend- 

welding, assembly, finishing, paint- 

(air dry and baked) long or short 

field engineers who will discuss 
requirements for metal parts. 


I 


your 
ttendance — R. E. Hill, Sales Mgr.; 
ey Muench, Estimator; J. E. Jensen, 


Engr.; H. Stuart, Field Eng. 


£ 


Farris Engineering Corp. 
Farris Flexible Valve Corp. 
Farris Pickering Governor Corp. 
Palisades Park, N. | ERs sic FRE, 1323-A 
Products — Hydraulic governor; 
pa FlexValves with automatic con- 
trol for remote operation. Regular Prod- 
ucts — Bellows safety valves; 
-disc valves with corrosion- re- 


turing and design consultation of valves 
and diesel engine controls; repair service 
on all types of valves; governor exchange 
service plan, replacement parts service 
on valy 2s and governors. 

in Attendance — R. V. Biamonte, Asst. 
to Pres.; E. Masardo, Engr.; W. Alberti, 
Sales, V. W. Farris, Pres.; C. G. Weber, 
Chief Engr.; C. W. Wiegand, Sales Engr.; 
W. McGregor, Sales Engr.; D. Ellery, 
Sales Engr.; J. Fisher, Sales Engr.; W. 
A Scully, Sales; E. Jachim, Sales; J. 
Delwey, Sales; A. VanStolk, Export Sales. 


J. W. Fecker, Inc. 
Pittsburgh, Pa. ns 1804-A 





Federal Telephone and Radio Co. 
Instrument Div. 
Clifton, N. J. 1817 


New Products—3-D Flux meter (magnet- 
ic); non-slotted measuring line; vibra- 
tion meter; Electromec line of large 
screen oscilloscopes, bar-graph oscillo- 
Scopes, and 40-channel strain gage oscil- 
loscopes. Regular Products — Precision 
inductance bridge; tunable detector am- 





in Attendance — R. Feldt, Mer. Instru- 
ment Div.; R. Hess, Sales Engr.; H. O. 
Wolcott, Eng. 


Feedback Controls, Inc. 
"aa 514 


Regular Products—Servo magnetic am- 
plifiers; electronic servo amplifier; gear- 
heads; packaged servo systems. Services 
~—Manufacture and design of custom ana- 
log and digital computers, as well as de- 
sign and manufacture of servo instru- 
ments, 

In Attendance—W. R. Davies, Vice Pres.; 
A. C. Brodie, Ass’t. to the Pres.; D. W. 

Sales Engr. 


Fenwal Incorporated 
SS wee. 1413 
New Products—Thermistors; Thermistor 
actuated remote indicating controllers 
with three modes of control; Thermistor 
actuated electronic “building block’ con- 
trollers; liquid filled remote indicating 
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controller with new control calibration 
and adjustment features. Regular Prod- 
ucts— Precision differential expansion 
thermoswitch units; liquid filled snap- 
acting thermoswitch units; remote indi- 
cating controllers. Services—Engineered 
temperature control; Engineers assist in 
designing your thermal! system; our lab- 
oratory facilities and temperature “‘know- 
how” are at your disposal. 


In Attendance—S. Edgerly, Ind. Sales 
Megr.; R. H. Anderson, Asst. Ind. Sales 
Megr.; K. S. Brock, Adv. & Sis. Prom. 
Mer.; R. C. Johnson, Sales Prom. Sup.; 
S. H. Mann, Sales Engr.; D. Parker, Sales 
Engr.; H. W. Fleming, Sales Engr. 


Fielden Instrument Div., 
Robertshaw-Fulton Controls Co. 
Philadelphia, Pa. -.................... 710, 711 


New Products — Pneumatic-electric- 
pneumatic transmission systems; Rogers 
moisture control system for measurement 
and control of moisture content in granu- 
lar materials; explosion-proof tempera- 
ture controller; high-temperature, high 
pressure probes for level indicating and 
control instruments; capacity telemeter. 
Regular Products — Pneutronic Tektor 
level control; Telstor continuous level in- 
dicator; electronic sight-glass; 50 point 
automatic scanner; d-c null balance pre- 
cision indicator; explosion-proof U. L. ap- 
proved Tektor level control. 

In Attendance — R. V. Coles, Ass’t Vice 
Pres. & Gen. Megr.; R. M. Stotsenburg, 
Sales Megr.; F. L. Maltby, Tech. Dir.; L. 
E. Cuckler, Mgr. Phila. Sales Office; A. 
F. Platt, Eastern Region Sales Supervisor; 
E. E. Greiner, Sales Engr.; N. R. Dayton, 
Sales Engr.; D. Y. Daily, Sis. Engr.; C. 
A. Maloney, Jr., Sales Engr. 


Filtors, Inc. 
Pt. Washington, N. Y................... .-1303-B 


Regular Products—General purpose, ro- 
tary, latching and dry circuit subminia- 
ture relays. 


In Attendance — E. P. Olson, Sales Mer.; 
A. H. Grebe, Engr.; M. Pelton, Engr.; 
B. B. Taylor, Engineering Rep.; C. Airey, 
Engineering Rep.; G. Canny, Engineering 
Rep.; R. Lerner, Engineering Rep. 


Fisher Governor Co. 
Marshalltown, lowa .......................... 1520 


New Products—Lease automation system 
and equipment components. Regular 
Products—Diaphragm motor valves; liquid 
level controllers; pressure reducing valves; 
filter regulators; back pressure valves; 
positioners; remote receiver controllers; 
gas regulators; lever valves; three-way 
valves; float switches. 


In Attendance—J. W. Fisher, President; 
P. A. Elfers, V. Pres., Sales Mer.; R. A. 
Engel, V. Pres., Engr.; G. F. Brockett, Ch. 
Sales Engr.; Lyle E. Bige, Ass’t. Sales 
Mer.; D. D. Estill, Sales Engr.; N. P. 
Scalion, Sales Engr.; G. W. Vincent, Sales 
Engr.; N. J. Hatter, Sales Engr.; T. B. 
Burris; C. King, Dir. of Research; L. 
Scalion, Sales Engr.; J. M. Smither, Sales 
Engr. 


Fischer & Porter Co. 
Hatboro, Pa. 
1310, 1311, 1414, 1415, 1416, 1509 


New Products — Direct reading in-line 
digital flow rate indicator; pneumatic con- 
troller; press-I-Cell pressure instrument. 
Regular Products—V/A cell kinetic ma- 
nometer; turbine flowmeter; variable-area 
flowmeters; standard indicators, record- 
ers, and integrators; data reduction and 
automation systems; chlorination equip- 
ment; glass specialties. 


In Attendance — K. Fischer, Pres.; H. 
Kockritz, Field Sales Mgr.; R. K. Stern, 
Mer. Data Reduction & Automation Div.; 
R. Shapcott, Mgr. Flowmeter Div.; D. 
Tricebock, Mgr. Instrument Div.; R. Rice, 
Mer., Water & Waste Div.; G. H. Birchall, 
N. Y. Dist. Mgr.; B. Ungerleider, Field 
Sales Eng.; W. H. Berke, Field Sales 
Engr.; D. Cusack, Field Sales Engr.; A. 
Robertson, Field Sales Engr.; R. Wenzel, 
Field Sales Engr.; H. K. Johnson, Field 
Sales Engr.; W. Heitzman, Field Sales 
Engr.; R. Prevette, Field Sales Engr.; G. 
Peters, Field Sales Engr. 


Flexonics Corporation 

Maywood, Ill. 1609, 1610 
Regular Products — Bellows (metallic); 
bellows devices; capillary casing; expan- 
sion joints; hose (fiexidle metal); ducting. 





bration, and corrosion. 


in Attendance—J. F P. Farrar, Pres.; 
T. K. Wells, V.P. of Sales; F. J. Rupp, 
Sales Mgr. Bellows; BE. L. Hiter, Sales 
Mer. Exp. Joints; W. C. Gage, Sales Mar., 
Aircraft; E. 


Flight Research, Inc. 
Richmond 1, Va. 903-A 
New Products — Automatic con- 


exposure 

trol model VI-1; Traid 600 high speed 

motion picture instrumentation camera; 
da 





els III and IV-C Traid 100 instrumenta- 
tion camera; Automax camera. Services 
—Complete line of photographic instru- 
mentation, including pulse and motion 
picture cameras, data readers, interva- 
lometers, camera mounts, lonses and other 
accessories. 

in Attendance — W. T. Curdts, III, Vice 
Pres. and Gen. Mgr.; J. C. Pennock, Sales 
Mer.; C. A. Gregory, Jr., Tech. Director; 
R. G. Quick, Engineering Mgr. 


Ford Engineering Co., Inc. 

Upland, Calif. -... 1022 
New Products—Improved versions of 
“regular products”. Regular Proeducts— 
Helical potentiometers. 

In Attendance—A. S. Voak, Gen. Mgr.; 
R. L. Gach, Ch. Engr. 
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Foster Engineering Co. 
Union, N. J. 508 


New Products — Control valve with Fos- 
ter Isoforce actuator. Regular Products 
—Gentile flow tube; full line of automatic 
valves for control of pressure, tempera- 
ture, and liquid level flow. Services — 
Manufacturers of automatic valves, con- 
trol valves, safety valves, and flow tubes. 
In Attendance — G. Bauer, Sales Megr.; 
V. Gentile, Jr., Consulting Engr.; C. S. 
Beard, Research & Development Engr.; 
Energy Control Co., Inc., New York area, 
Manufacturer’s Rep. 





The Foxboro Co. 
Foxboro, Mass. 623 


New Products — Diaphragm meter; gas 
density cell; magnetic flow meter for 1 
in. lines; speed transmitter; computing 
relays. Regular Products—Temperature 
transmitter; d/p cells; flyball integrator 
(receiver type); integrating flowmeter; in- 
dicating controller; Consotrol instruments; 
emf/pneumatic transmitter; graphic pan- 
el; Stabilfio control valves; emf Dynalog 
instruments; resistance Dynalog instru- 
ments; capacity Dynalog instruments; 
Teletax telemetering systems. 

In Attendance — H O. Ehrisman, Gen. 
Sales Mer.; V. V. T*vy. Chief Appl. Engr. ; 
W. H. Howe, Chief Engr.; R. Milham, 
Sales Mer., Mechanical Products Div.; R. 
Hosmer, Sales Megr., Electronic Products 
Div.; V. A. Pardo, Mgr., Chemical Indus- 
tries Div.; E. N. Hayes, Jr., Mer., Re- 
finery Industries; J. J. Burnett, Field 
Sales Mer.; E. R. Huckman, Regional 
Mer., N. Y. area; J. B. Deaderick, Re- 
gional Megr., Phila. area; J. J. Connelly, 
Regional Mer., Chicago area; E. W. Pren- 
dergast, Regional Mer., Atlanta area; E. 
L. Stark, Regional Megr., Dallas area. 





Franklin Electronics 





Bridgeport, Pa. .........................:..........-.528 
Gems Co. 

Newington, Conn. ....00.0.0..0.2e ee 912B 
General Controls Co. 

Glendale, Calif. 722B 


New Products — Flush-mounted automat- 
ic combustion and draft controls; Ther- 
morama systems, modulating actuator for 
temperature pressure and industrial proc- 
essing control; Solenoid valves, flame- 
pulse combustion safety controls; light 
duty motor operated valves; damper mo- 
tors; time switches. Regular Products— 
Motor operated valves; solenoid valves; 
industrial instruments: indicating/record- 
ing/controlling for pressure, temperature 
and flow control; combustion controls for 
oil or gas fired systems. Services—Ap- 
plication Engineering help by over 75 
Field Sales Engineers throughout U. S. 
Also repair and reconditioning of General 
Controls products at 7 regional repair 
stations. 


In Attendance — S. B. Ladd, Sales Mar., 
Industrial Controls Div.; R. Barger, Re- 
gional Sales Mgr.; R. Forsman, Regional 
Rep. Indust. Controls Div.; J. Crandley, 
Phila. Branch Mgr.; W. J. Darragh, Hart- 
ford Branch Mgr.; S. Pachyn, Asst. Sales 
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Mer., Indust. Controls Div.; M. Johnson, 
Regional Rep., Ind. Controls Div.; H. 
Byrne, Regional Rep., Indust. Controls 
Div. 


General Electric Co. 
Instrument Dept. 
Liarieie,: WAMOy on teins 1425, 1501, 1502 


New Products—Fixed head for leak de- 
tection; leak standard with calibrator; 
PM thickness gage; small particle detec- 
‘or; concentric thermocouple wire. Regu- 
lar Products — Oscillographs; amplifiers; 
oscillogram developers; leak detection in- 
struments for pressure and vacuum; speed 
measuring instruments; insulation test- 
ing instruments; laboratory instruments. 
Services — Offers a wide variety of in- 
struments for industries ranging from 
oscillographs for electric utilities to re- 
cording spectrophotometers for textile 
and associated manufacturers. Labora- 
tory instruments, testing and inspection 
instruments, recording instruments, and 
detection instruments are only a few 
classes into which the Instrument De- 
partment puts its products. 

In Attendance—E. T. Connor, Instrument 
Sales; J. P. Walsh, Instrument Sales; R. 
C. Dixon, Instrument Sales; C. A. Mons, 
Instrument Sales; D. T. Brooks, Adv. & 
Sales Promotion. 


General Motors Corp 
AC Spark Plug Div. 
Milwaukee, Wisconsin ...................... 1513 


Products — Digital millivoltmeter, data 
repeater and related instruments. 


General Precision Equipment Corp. 
New York 38, N. Y. 318 


New Products — Refer to listings under 
following subsidiaries, — Askania Regu- 
lator Co., General Precision Laboratory 
Inc.; Kearfoot Company, Inc.; Libra- 
scope, Inc. 





General Precision Laboratory, Inc. 
New York, N. Y. 318 


New Products — Ruggedized closed-cir- 
cuit television camera; remote control 
accessories for ii-TV (industrial and in- 
stitutional television) system. Regular 
Products — Precision television system; 
projection television system; complete 
broadcast, educational, industrial and in- 
stitutional television equipment. Services 
— Systems engineering providing con- 
sistent application of balanced compe- 
tence through every stage of research, 
development and production. 


in Attendance — R. L. Garman, Vice 
Pres. and Managing Dir.; B. Foulds, Vice 
Pres.; N. M. Marshall, Sales Mer.; J. W. 
Belcher, Appl. Engineering Megr.; A. F. 
Brundage, Shows and Exhibits Megr.; S. 
L. Thomas, N. Y. Dist. Sales Megr.; R. 
H. Johnston, Mid-west Regional Megr.; N. 
Wicks, Mgr. of Institutional Televiison; 
S. T. Pardee, Publicity Mer. 





Genisco, Inc. 
Los Angeles, Calif. .......................... 1714 
New Products — Oscillating table; shaft 
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to digit converter. Regular Pre 
Rate of turn tables; g- accra 
log digital converter; accele 
pressure transducer. Services—D 
ment, manufacture and sales of 
system components for aircraft ang 
siles. 


In Attendance — W. A. Barton, 
Sales & Contracts; R. McCarren 
Dir.; A. Weiss. 


G. M. Giannini & Co., Inc, 4 
Pasadena, Calif. avsstneeereseseceeneeeeen My a 


New Products — a-c output rate 
free gyro; a-c output linear z 
ter; roller bearing linear accele 
high vibration pressure transducer; “~ 
resolution pressure transducer; fast mm 
sponse temperature probe; ansi ead 
servo computer indicator; 
pressure flight angle computer 
high temperature precision potentic 
pancake linear motion  potentic 
pressure scanner for digital data 
ing system. Regular Products—F 
transducers; temperature probes; 
erometers; angle of attack 
gyro instruments; precision pe : 
ters; stepping motors; switching cc 
tators; shaft position encoders; 
data systems. Services — Des 

opment and quantity production of 
ard, modified standard or custom 
borne transducers and systems, ¢ - 
mechanical products and digital data re 
cording equipment. ; 


In Attendance — D. H. Putnam, 
Pres.; S. Malcolm, Adv. Mar.; J. W. 
nar, Sales Mer., Datex Div.; W. M. rs 
wood, Sales Mgr. Electromechanical Div; 
J. A. Gregorio, Field Engr.; W. J. Beagan, — 
Field Engr.; R. D. Ross, Field Engr; BE 
F. Hicks, Field Engr.: A. Buch i 
Sales Asst. to the Vice Pres.; E. V. Done — 
gan, Field Engr.; R. Marmorstone, Fied § 
Engr.; R. Gilliland, Field Engr.; K. W. © 
Clark, Field Engr.; J. P. Brogan, Field” 

Engr.; J. D. Morrison, Field Engr. 


The William D. Gibson Co. 
Chicago, Ill. 





Gilbert & Barker Mfg. Co. 
West Springfield, Mass. .......... 
Regular Products—Electronic liquid 
gage; electronic remote level 
electronic automatic receiver; el 
indicating ground. 

In Attendance — F. E. Neff, Jr., Mgt” 
Industrial Equip. Sales; A. R. Garfield @ 
Sales Engr.; T. J. Mesh, Electronic Re § 
search Engr.; S. V. Sarle, Electronic Re- 
search Engr. 


Claud S. Gordon Co. 
Chicago, Ill. nee 1608 
New Products — Special insulated wi “| 
cables and unusual insulations. § Fe 
—Engineering, sales and service of heat 
treating equipment and supplies. 
In Attendance — E. A. Granahan, Ady. ~ 
Mer.; W. J. Hammond, Appl. Engr.; Vid i; 
Manka, Vice Pres.; R. F. Poole, § os 
Engr.; C. A. Gates, Rep.; R. Gates, 
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Instrument Co. 

New Jersey .........-.-1103, 1104 

: — Hot thermal! conductivity 

qn for gas chromatography; laboratory 
Sapa fumigant Gas Master; d-c 







PS supplies. Regular game sabato cab 
a analyzers; panel gas analyzers 
oo. ty and mixing. Services--De- 
2 sign and manufacture special gas analy- 
gis instruments. 
in Attendance — J. L. McFadden, Pres.; 
 «# P. Yates, Engineering Dept.; J. Cars- 
_ well, Jr., Engineering Dept.; A. L. Camp- 
bell, ng Dept.; P. O. Davidson, 
Dept.; J. F. Cooke, Produc- 
"tion Dept.; R. Hungerford, Production 
 Pept.; A. Taylor, Production Dept.; E. 
" qaylor, Production Dept.; P. S. Wert- 
- Jake, Purchasing Dept.; E. Forbes-Leith, 
Purchasing Dept.; L. E. Copple, Sales 
Dept. 


Green instrument Co., Inc. 
Cambridge, Mass. 520 
New Products—Heavy duty Green En- 
graver; Compound Slide 18 in. x 9 in. 
Regular Products—Green Engraver; Ro- 
tary Table; Self-centering Vises; Clamp- 
ing Fixtures; Cutter Grinders; Drum Dial 
Fixtures; Special machinery for produc- 
thon engraving. Services—Design and 
construction of special jigs, automatic 
‘indexing fixtures, and master templates 
for any precision engraving problem. 
Complete engineering service, quotations 
and time studies. 

In Attendance—E. T. Green, Pres.; W. F. 
Fullerton, Sales Mer.; L. F. Tillyer, Prod. 
Engr.; A. I. Tate, Sales; A. R. Satullo, 
Sales; H. N. Heasley, Sales; B. T. Levin- 
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Guiton Industries, Inc. 


Metuchen, N. J. 1426 
Gulton Mfg. Corp. 
Glenco Corp. 
Vibro-Ceramics Corp. 
Thermistor Corp. of America 
Greibach Instruments Corp. 
Alleghany Instruments Co. 


New Products — Vector impedance locus 
plotter; ultrasonic liquid volume indica- 
tor; interferometer; crystal vibrator. 
Regular Products — Greibach meters; ul- 
trasonic drills, cleaners, soldering irons; 
electronic components (capacitors, ther- 
mistors); accelerometers; pressure and 
blast gages; cathode followers, filters, am- 
} Magnetic amplifiers; magnetical- 
regulated power supplies; ceramic 
; portable potentiometer; 
Strain gauge calibrator; automatic bleach 
control instrument; paper brightness me- 
i ting smoothness tester; inverter- 
) . Services — Ultrasonic consult- 
ing service; electro-mechanical systems 
consulting; service; electro-acoustical con- 
sulting service. 
In Attendance — R. M. Cunha, Sales Pro- 
motion Mer.; L. C. Oakley, Engr. Sales 
Mer.; ig Abrams, Capacitor Engr. and 
Sales; Mayer, Field Engr.; M. Herold, 
Field Engr. oe 
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ill RR 1510, 1511 
Products—3 in. Digitizer reading 8152 
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shaft positions; one second reading sys- 
tem — a device which can be attached to 
any shaft and reads the shaft position to 
one second of are. Regular Products— 
Binary code discs; precision patterns on 
glass; surveying instruments; meteorolog- 
ical instruments; paper testing instru- 
ments. Services—Precision dividing; spe- 
cial precision products. 


In Attendance—A. L. Mitchell, Ind. Div.; 
M. 8S. Dickson, Ind. Div.; L. C. Higbee, 
Pres.; R. G. Betts, Exec. V. Pres. 


Hallikainen Instruments 
Berkeley, Calif. 306 


New Products—Hallikainen-Shell chroma- 
graph; vapor pressure recorder. Regular 
Products — Thermotrol temperature con- 
troller; continuous indicating and record- 
ing viscometer. Services—Manufacturers 
of industrial and scientific instruments. 
In Attendance—K. E. Hallikainen, Pres.; 
E. F. Schimbor, Sales; L. M. Hachenberg, 
Sales. 





Hamilton Watch Co., 
Allied Products Div. 
Lancaster, Pa. 1304 


New Products—Kwik-Chek precision hole 
gage. Regular Products — Marine chro- 
nometers; break circuit chronometers; 
precision manufactured components and 
assemblies; special lubricants; precision 
metals; navigational watches. Services— 
Complete design, engineering and produc- 
tion facilities required for the fabrica- 
tion of precision components or complex 
assemblies, machined to absolute toler- 
ances. 


In Attendance — W. A. Dinges, Senior 
Process Engr.; D. C. Connor, Chf. Engr., 
Allied Prod. Div.; A. E. Fillinger, Op- 
erations Mer., Allied Prod. Div.; H. L. 
Hovis, Supv. Metals Processing; G. W. 
Vatter, Sales Coordinator, J. F. Sener, 
Sales Coordinator; W. A. Sterling, Supv. 
Contract Sales Section. 





The Hammarlund Manufacturing 
Co., Inc. 
New York, N. Y. 1111 


New Products — TM-1 service instru- 
ment. Regular Products — Centralized 
operations control equipment. Services— 
Manufacture of modular packaged cen- 
tralized operational control equipment for 
remote supervisory control and telemeter- 
ing of industrial processes, communica- 
tions, distribution systems for heavy in- 
dustry, public works, pipe lines, railroads, 
airlines and public utilities. 

In Attendance—L. C. Menkes, Ass’t. Sales 
Mer., Engineered Products; J. L. Robb, 
Ass’t. Sls. Mgr., Commercial Products; F. 
Peters, Sales Engr.; F. F. Sylvester, Gen’l. 
Sls. Mger.; R. Daugherty, Dir. of Engineer- 
ing; H. Braus, Project Engr.; A. Lerner, 
Engr., in Charge of Control Equip.; L. 
Kilian, Project Engr.; S. Montecalvo, 
Sec’y. 





Hammel-Dahl Co. 
Providence, Rhode Island .............. 1806 
New Products — Redesigned standard 


valve line; temperature pilot; control 
valve. Regular Products—Globe valves; 
Venturifio angle valves; Microfio valves; 
ultravalves; continuously connected hand- 
wheel superstructure; reversible super- 
structure, bellows seals; flash-Flo plug; 
spline plugs—stellite and tungsten car- 
bide; pressure pilot. Services — Design 
and manufacture of control valves for 
both standard and special applications... 
flow test laboratory includes high pres- 
sure air test facility, mass spectrometer, 
radiography, electronic recorder. 

In Attendance — E. T. Dahl, Pres.; J. R. 
Curran, Vice Pres.; D. Golner, Gen. Sales 
Mer.; O. Kneisel, Asst. to the Pres.; H. 
M. Miller, Dist. Sales Mgr.; J. E. Charsha, 
Dist. Sales Mer.; A. J. Sherry, Sales 
Engr.; P. E. Bowles, Dist. Sales Mer.; 
T. H. Ponton, Dist. Sales Mer. 


Hastings-Raydist, Inc. 
Hampton, Va. 1021 


New Products—Vacuum Gauge, range 
0-100 microns; Vacuum Gauge, range li- 
1000 microns; single meter instruments- 
Absolute Pressure Indicator range 0.1-20 
mm; Air-Meter for nondirectional meas- 
urements of velocities below 4 miles per 
hour; Jet Vane, range 3-200 mph. Regu- 
lar Products—Vacuum Gauge; Absolute 
Pressure Indicator; Manometer; Air- 
Meters. 

In Attendance— Charles E. Hastings, 
Pres.; M. C. Hastings, V. Pres.; H. A. 
Samet, V. Pres.; R. T. Doyle, Sec’y.; A. L. 
Comstock, Field Engr. 





Hathaway Instrument Division 
Hamilton Watch Co. 
Denver, Colorado 1001 


New Products — Bridge balance box; au- 
tomatic record developer; oscillograph; 
automatic oscillograph; strain gage con- 
trol unit. Regular Products — Strain 
gage control unit; oscillographs; strain 
indicator. Services — Design, develop 
and fabricate a complete line of dynamic 
and static strain measuring equipment, 
recording oscillographs, automatic devel- 
opers and measuring systems. 

In Attendance — M. J. Fein, N. Y. Rep.; 
W. Tilton, Dir. of Engr.; C. M. Hatha- 
way, Pres.; R. A. Miller, Sales Mgr.; W. 
A. Cannon, Jr., Midwest Rep.; R. W. 
Armil, Detroit Rep. 





The A. W. Haydon Co. 
Waterbury, Conn. 210, 211 


New Products—Precision Interval Timers; 
subminiature timers. Regular Products— 
Standard d-c motors; chronometrically 
governed d-c motors; 400 cycle synchro- 
nous motors; reversible 60 cycle motors; 
a-c and d-c repeat cycle timers; a-c and 
d-c time delay relays; a-c and d-c elapsed 
time indicators; intervalometers; stop 
clocks; hermetically sealed timers; cus- 
tom designed timers. Services — Custom 
design and manufacture of a-c and d-c 
timing motors and devices for aircraft, 
missile, and commercial applications. 
Standard line of motors and timing de- 
vices. 

In Attendance — R. J. Harrant, Sales 
Mer.; R. W. Perkins, Sales Engr.; J. H. 
Coulombe, Sales Engr.; F. Hoffmann, 
Sales Engr.; P. Famiglietti, Sales Engr.; 
G. W. Burns, Sales Engr. 
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The Hays Corp. 
Michigan City, Indiana ..........516 & 517 


Regular Products — Oxygen analyzer; 
thermal conductivity analyzer; electronic 
recorder; electronic flowmeters; pressure 
and temperature transmitters; pressure 
control; combustion control. Services — 
Nationside maintenance service. Com- 
plete factory engineering, design and 
manufacturing of control systems. 

in Attendance — P. Sprague, Jr., Exec. 
Vice Pres.; D. R. Schoen, Gen. Megr.; W. 
Pugsley, Vice Pres.-Marketing; J. Tip- 
ton, Field Appl. Engr.; L. Barnes, Design 
Ener. 


Hays Manufacturing Co. 
Erie, Pa. 215 


New Products — ‘Multi-Mesurfio” fluid 
flow control. Regular Products—‘Elec- 
troflo” solenoid valve; ‘“Electro-Mite” 
valve; “Electro-Mesurflo” valve; ‘‘Mea- 
surfio” fluid flow control; ‘“Straitflo’’ 
strainer; “Shurfio’ fluid flow interlock. 
Services—Engineering of special designs; 
technical literature for operation and ap- 
plication; local distribution and sales en- 
gineering representation. 

In Attendance—L. L. Buzzard, Sales Megr.; 
R. L. Hutchings, Ass’t Sales Mer.; R. F. 
Gifford, Mid-West Dist. Megr.; H. L. 
Wheeler, Eastern Dist. Mer. 





H-B Instruments Co. 
Philadelphia, Pa. 115 


New Products -- QUIKSITE Thermome- 
ters. Regular Products — Double Dia- 
mond thermometers, hydrometers, ther- 
mo-regulators, thermostats, mercury 
plunger relays. Services — Complete 
manufacturing service for all mercury and 
liquid in glass temperature indicating and 
control equipment and devices. 

In Attendance — A. C. Schilling, Sec’y; 
Cc. G. Roveran, Treas.; J. Wallace, Plant 
Engr. 





Healey-Ruff Co. 








St. Paul, Minn. 912B 
Heat-Timer Corp. 
New York, N. Y. 1212 
Heath Co. 

A Subsidiary of Daystrom, Inc. 
Benton Harbor, Mich. ..................... 102 


Regular Products — Heathkit electronic 
test equipment; high-fidelity equipment; 
amateur radio equipment. 

in Attendance — C. Heald, Proj. Engr.; 
F. Brumbaugh, Proj. Engr.; A. Retzloff, 
Proj. Engr.; Bjorn Heyning, Proj... Engr. ; 
G. Krepp, Engr.; EB. Mullings, Proj. 
Engr.; E. G. Fiebich, Dir. of Engr.; C. 
M. Edwards, Adv. Mgr. 


Heiland Division 
Minneapolis-Honeywell Regulator Co. 
Denver, Colo. ...................... 524 thru 605 


Heise Bourdon Tube Company, Inc. 
Newtown, Conn. 114 


Regular Products — Custom designed pre- 
cision pressure gages for laboratory, mas- 
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ter or test gage applications in pressure 
ranges from 15 to 20,000 psi. Services — 
Provide research and development serv- 
ice in designing pressure gages. The ma- 
terial and length-width ratio for the bour- 
don tube is calculated for optimum per- 
formance in specific applications. 


In Attendance—O. W. Heise, Pres.; A. K. 
Arndt, Vice Pres.; L. M. Hyatt, Sec’y.; 
J. Hubbell, Shop Foreman; T. F. Cum- 
mings. 


Karl Heitz, Inc. 
"ad, BAe A Ae eres 1903-A 


Helicoid Gage Division, 
American Chain & Cable Co., Inc. 
Bridgeport, Conn. .................... 1403-1407 


New Products — 3% in. air receiver pres- 
sure gage; 3% in. center back connection 
bronze tube pressure gage. Regular 
Products — Full line of Helicoid pressure 
gages in 3% in., 4% in., 6 in., and 8% 
in. sizes including chemical gages, Iil- 
luminated gages, and test gages in vacu- 
um and compound ranges as well as 
pressure snubbers; gages in ranges from 
0-12 psi to 0-20,000 psi. 

In Attendance — V. E. Lysaght, Div. 
Sales Megr.; J. Morrison, Product Mgr.; 
E. Grauel, Chief Engr.; E. Cranston, 
Eastern Dist. Rep.; J. Addison, Philadel- 
phia Rep.; P. Smith, N. Y.-N. J. Rep. 


Helipot Division, 
Beckman Instruments, Inc. 
Fullerton, Calif. 721-821 


New Products — Rotating components 
including synchros, resolvers; motor gen- 
erators; monitoring and control equipment 
including expanded scale voltmeters, fre- 
quency indicators; standard electro-me- 
chanical breadboard parts. Regular Prod- 
ucts — Helipot potentiometers; single- 
turn and multi-turn models in linear and 
non-linear versions; Helidel delay lines; 
Duodial turns-counting knobs. 


In Attendance — R. Bach, Branch Sales 
Mer., Mountainside, N. J. plant; D. C. 
Duncan, Div. Mer.; N. Gaw, Senior Proj- 
ect Engr.; D. McNeely, Asst. Div. Mgr.; 
D. Silverman, Dir. of Research, Moun- 
tainside, N. J. plant; H. Weisser, Sales 
Engr. 





Hoke, Inc. 
Englewood, New Jersey ................ 1821 


New Products — Instrument air regula- 
tors; Union bonnet valves for pilot plant 
service; Micron air filters. Regular Prod- 
ucts—Needle valves; toggle valves; pack- 
less valves; special purpose valves; needle 
valve controls; pressure regulators; ac- 
cessories and fittings; stainless steel cyl- 
inders; flo-gages; oxy-gas torches. Serv- 
ices—Design and manufacture of valves, 
pressure regulators, and flowmeters for 
gas analysis and instrumentation. 


In Attendance—W. O. Teeters, Pres.; D. 
B. Salmon, Vice Pres.; E. B. Hitchcock, 
Sales Mgr.; W. A. Calahan, R. MacLal- 
len, J. Detgen, D. A. Salmon, Engr.; J. 
Loren, Engr.; R. Hayner, J. Cray. 


The Hewson Company, Inc. 
Newark, WM. J... 


New Products—Automatic p 
ground control; hospital “ 
Regular Products—TAKK high yy 
d-c insulation test sets —5 ky, 15 ky, 
kv, and 150 kv; TAKK high vo} 
power supplies; TAKK high speed State ; 
control systems; “Staticator’” — a 
static alarm systems. Services—Saleg an, _ 
field engineering of products listed aaa a 
in Attendance—J. F. Donnelly; w. zg 
Krause; T. A. Collier; J. W. Wollett; LE 4 
Hewson, Pres. : 


Horning-Cooper, Inc. 
Monrovia, Calif. -........0000000. nec 114 


Products — Upper atmosphere 
products and special instruments, 


Hot Spot Detector, Inc. 
Des Moines, lowa ............. ~<a 


New Products—Automatic digital temper. 
ature recorder for large numbers of 





thermocouples; fleximatic remote manual 
scanning for systems involving less thay — 
324 thermocouples. Regular Products 
Temperature monitoring systems for bulk : 
grain and food products storage; special 7 
flexible nylon-covered steel reinforced 
thermocouple cable has th 

spaced every 6 foot, maximum length js 
144 ft.; systems custom designed for spe 
cial applications. Portable and electronic — 
null balancing potentiometers. Services— — 
Design, manufacture, installation ané 
servicing of temperature measuring sys- 
tems. 


In Attendance—J. W. McCann, Pres; R 


Hefti, Experimental Engr.; A. Tindell, Ch 
Engr. 


Howe Scale Co. 


ee 
Products — Scales, weightographs. 
In Attendance — J. G. Fenton, Exec. Vice — 
Pres.; R. F. Straw, Vice Pres., Sales; J. 
8. Blackwell, Sales Mer. Elec. Prod; R 
E. Potter, Asst. Sales Mgr. Elec. Prod; 
F. E. Pringle, Asst. to Genl. Sales Mgr; — 
Cc. E. Roessler, Jr., Dir. of Eng. and Res; 
BE. L. Fitch, Sales Prom. Mar.; G. J. De 
vine, Branch Mgr., New York; Joseph 











Giner, Mger., Export Dept.; Manuel Kauft- 
man, Mgr., Philadelphia; W. H. Leland, 
Mer., Newark; J. A. Shields, Mer., Boe 
ton; H. L. Chern, Mgr., Hartford; Robert 
A. Parham, Megr., Baltimore. 


Hygrotester, Inc. 
Brooklyn, New York 20.0.0.....cccccee- 198 


New Products — High speed moisture © 


tester for specimen. Regular Products—— 
Continuously operating moisture measur 
ing and controlling equipment for all 
non-metallic products. Services — Pro 
jecting and installing of moisture com 
trolling equipment for any non-meé 
product in all industries. 


In Attendance — H. A. Brenner, Pres; — 
W. H. Rau, Secy. & Asst. Treas.; 
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ect Engr.; H. G. Wickert, Project Engt.; 
H. G. Bussenius, Canadian Rep.; G. 
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Chicago Rep. 
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Chicago, th. 809, 810 
; New Products — Sequential relay auttsh: 





ter. Regular Products — 
; air velocity instruments; re- 


of Sales; J. A. Obermaier, Pres.; 

er. Tir. of Research; G. F. 
Sales Engr.; J. A. Ariano, Sales 
Sales Engr. 


ee gasoor J. Rauscher, V. P. In 


The Imperial Bress Mfg. Co. 
Chicago, Ilinois 1411 
3 Products — Tube cutter for nylon 
other plastic tubing; one-to-ten tube 
bend holder for plastic and met- 
; flaring tool for nylon tubing; 
fittings for nylon tubing for higher 
and temperature; tube fittings 
for ultra high vacuum applications; Hi- 
in steel and stainless steel 
medium and high pressure applica- 
Regular Products — Hi-Duty fit- 
Poly-Fio fittings; Nylo-Seal fittings; 
fittings; Flex fittings; 37° flare fit- 
steel Ermeto fittings; fluid control 
hose and reusable cou- 
tube cutters; flaring tools; tube 
; swaging tools; test plugs; re- 
Services — 
engineering services on hy- 





7; 


Grete 
g 


= 


5 
e! 
8 
3 
ot 
5 
4 
5 
R 


‘In Attendance—C. H. Benson, Vice Pres., 
‘in charge of Jobbr. Sales; T. A. Byrnes, 
Sales Mgr., Eastern Div.; E. F. Todd, 

Promotion Mer.; R. Burk, Sales 
Nelson, Sales Rep.; E. Raisl, 
D. Moehring, Engincering 


al Development Laboratories, 


City, N. J. 919 
Products—Laub electro-caloric flow- 
4 meter. 

_ In Attendance—Dr. J. H. Laub, Consul- 
tant; B. Schnoll, Vice Pres.; N. Schnoll, 
; N. Seiden, Sales; P. Pfeffer, 





Industrial Division 
Minneapolis-Honeywell Regulator Co. 
Philadelphia, Pa. ............... 524 thru 626 


industrial Instrument Corp. 

Odessa, Texas 414, 511, & 612 
Products — I.1.C. Differential Pressure 
Indicators and Transmitters, 
LLC. Orifice Plates, I1.1.C. Non-Freezing 
Meter Bearings, 1.1.C. Sur-Way Unions. 
in Attendance — W. M. Reese, President; 
Mrs. W. M. Reese, Vice-President and 


+; Herman Hampton, Branch 
Houston, T ; Lee Hall, Factory 
Engineer; W. M. Reese, Jr., Ad- 


_ Industrial instruments, Inc. 
Cedar Grove, New Jersey ...110 & 111 


Products—High pressure conductivi- 
cells; self-balancing indicating control- 
Pneumatic transmitter; bridge 
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converter unit; multi-point controller; 
Larsen-Lane steam analyzer; automatic 
component testing equipment; arc re- 
sistance test set. Regular Products — 
Plastic conductivity cells; soil moisture 
meter; high voltage dielectric strength 
tester; high resistance ohmmeter; low re- 
sistance ohmmeter; wheatstone bridge; 
resistance decade. Services — Engineer- 
ing, design, manufacturing sales and ap- 
plication engineering functions supplying 
laboratory and process control instrumen- 
tation, and electronic test equipment to 
a variety of industries. 


In Attendance — B. Dreskin, Pres.; L. C. 
Cunniff, Vice Pres.; J. Williamson, Sales 
Mer.; R. J. Kidder, Sales Engr.; Dr. R. 
Rosenthal, Chief Chemist; W. I. Weiss, 
Chief Engr.; G. Dzula, Project Engr. 


Industrial Laboratories Publishing Co. 
Chicago, Ill. 1601 


Regular Products—Magazines—Industrial 
Laboratories, Industrial Science & Engi- 
neering and Western Electronic News. 
Services—Industrial Laboratories serves 
the research and development market of 
industry. Industrial Science & Engineer- 
ing serves this market at the student 
level. 

In Attendance—F. D. Thompson, Pub- 
lisher; C. F. Tope, V.P. in Ch. of Sales; 
G. Thayer, V.P., Midwest Manager; G. F. 
Landon, Eastern Dist. Mer.; P. Weiden- 
schilling, Dist. Mgr.; P. S. Weil, D. C. 
Weil, Reps.; F. Carey, Cleveland Dist. 
Mer.; R. Nielson, N. Y. Rep.; W. A. Tib- 
betts, N. E. Rep. 





Industrial Pyrometer & Supply Co. 
Alton, Ill. 


Regular Products—Insulated thermocouple 
lead wires; insulated thermocouple wires; 
thermocouple connection heads; thermo- 
couples; insulators; protection tubes; 
bare thermocouple wires. 





industrial Timer Corporation 
Newark, N. J. 311 


New Products—Punched card scanners & 
controllers; Punched card time base; Pro- 
grammers; Continuously Adjustable per- 
centage timers; Hermetically sealed time 
delay timers; Multi-Cam timer kit. Regu- 
lar Products—Interval timers; Time delay 
timers; Automatic recycling timers, Single 
eycle & recycling Multi-Cam timers; Sig- 
nalling timers; Running time meters. 

In Attendance—B. Volin; K. Kraemer; F. 
G. Corbutt; R. A. Rossney. 





Instrument Society of America 
Pittsburgh, Pa. 106 


Exhibiting — Publications: 1956 Proceed- 
ings and Proceedings for previous years; 
Recommended Practices; Industrial In- 
strument Training Course Outline; Prin- 
ciples of Automatic Control; National Tel- 
emtering Conference Proceedings (1954- 
1955). Membership information and ap- 
plication forms. Sound color movie film 
“Principles of Automatic Control”. Of- 
ficial ISA jewelry. 

In Attendance — National officers: Rob- 
ert T. Sheen, Pres.; W. H. Fortney, First 
Vice-Pres.; A. A. Anderson, Vice-Pres.; 
Richard N. Pond, Vice-Pres.; J. Ward 
Percy, Vice-Pres.; W. ©. Brombacher, 
Sec’y.; J. T. Vollbrecht, Treas.; E. C. 
Baran, Appointed Member; and Warren 
H. Brand, Past Pres., Nut’l. Hdq. Staff: 





Wm. H. Kushnick, Exec. Director; Her- 
bert S. Kindler, Dir. of Tech. Programs; 
Chas. W. Covey, Publications Mgr.; Elsey 
H. Johnson, Ass’t. to Exec. Dir.; Ruth 
Helbling, Cashier and Bkkpr. 


Instruments Publishing Co. 
Pittsburgh, Pa. ........................ 1617, 1618 


New Products — Magazine — Military 
Automation. Books “Computer Hand- 
book”, “Automation Handbook”, “The 
Automatic Factory”, “An  Introduc- 
tion to Process Control System Design”, 
“Process Control Analysis’, “‘Proceecings 
of the Fourth & Fifth Annual Conferences 
on Instrumentation for the Iron and Steel 
Industry’’. Regular Products—Instruments 
& Automation Magazine, Instruments & 
Apparatus News Magazine, Instruments & 
Automation Catalog & Index, Handbook 
of Measurement & Control, “Applications 
of Industrial pH Controls”, “Electronic 
Control Handbook”, “Elementary Engi- 
neering Electronics’, “Heat Inertia in 
Problems of Automatic Control of Tem- 
perature,” “Maintenance & Servicing of 
Electrical Instruments”, “Mechanical 
Measurements by Blectrical Methods’, 
“Nuclear Reactors”, “Operation & Care of 
Circular-Scale Instruments”, ‘Process 
Control”, “Scientific & Industrial Glass 
Blowing & Laboratory Techniques’, “A 
Romance in Research The Life of C. F. 
Burgess”. Services—Publishers of maga- 
zines and books in the instrumentation 
and automation field. 


In Attendance—D. Aland, Associate Bdi- 
tor, M. Aronson, Editor, M. F. Behar, 
Editor Emeritus; R. Donnelly, N. Y. 
Office; J. Emge, Associate Editor; R. 
Frick, Phila., Office; C. F. Goldcamp, Sales 
Mer.; H. Haskett, Chicago Megr.; F. Mar- 
ton, Mang. Editor; R. Maxwell, Phila., 
Mer.; Robert Nelson, Associate Editor; 
Melvin Nervie, New York Office; Milo 
Pugh, Los Angeles Mer.; Gretchen Rim- 
bach, Circulation Mgr.; Martha Rimbach, 
Exhibit Mgr.; Richard Rimbach, 8Sr., Pub- 
lisher; Richard Rimbach, Jr., Eastern 
Mer.; John Scanion, New York Office; 
Harold Short, New England Mgr.; Hunter 
Vinton, San Francisco Mer.; James 
Wright, Dallas Mer.; Stephen Wright, St. 
Louis Mgr. 


Intercontinental Dynamics Corporation 
Englewood, N. J. 1905 
Products — “Linar”’ Edgetrol — auto- 


matic web control device and “Sigma- 
tron”, a random function signal generator. 





International Business Machines 
Corporation 
New York, N. Y. 229 


New Products — Automation production 
recording systems including console, pro- 
grammer, keyboard, card reader, control 
unit, servo-voltage converter, counter 
panel, accumulator panel, automatic type- 
writers, tape perforator and key punch- 
ing machines. Services — Electric and 
automatic production recording, time and 
program systems, central control system, 
electronic data processing machines and 
electric typewriters. 


In Attendance — R. P. Wands, Special 
Representative. 





International Division, 
Beckman Instruments, Inc. 
Fullerton, Calif. .............. 721, 821 


In Attendance — E. H. Cherniss, Mar.: 
R. T. Jones, Sales Mer. 
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» exhibitors: 


ISA Journal 
Pittsburgh, Pa. 106 


Exhibiting — Sample copies ISA Journal, 
subscription information; circulation, mar- 
ket, readership and editorial data for ISA 
Journal. Services — ISA Journal is of- 
ficial publication of Instrument Society 
of America for members and non-mem- 
ber subscribers — engineers, supervisors, 
management, technicians, educators, con- 
sultants and marketing personnel in the 
field of industrial and scientific instru- 
mentation and automatic control. 


in Attendance — Wm. H. Kushnick, Pub- 
lisher; Chas. W. Covey, Editor; R. R. 
Scott, Prod. Megr.; L. Williams and D. 
Riemer, N. Y. Rep.; D. Sturgeon and L. 
Woods, Chicago Rep.; H. Becker, South- 
ern Rep. 





Jarco Services, Inc. 


Tulsa, Oklahoma 912B 





Jerguson Gage & Valve Company 
Somerville, Mass. 1312 


New Products—Instrument cock; new vis- 
ual alarm system on remote reading 
gages. Regular Products—Liquid level 
gages; gage cocks; illuminators; remote 
reading level gage for process vessels. 
Services—Consultation and design of spe- 
cialized level indication devices, bombs, 
retorts, etc. 


In Attendance—J. A. Ford, V. Pres.; E. E. 
van Ham, V. Pres.; L. A. Martel, Sales 
Dept.; J. A. Moore, N. Y. Sales; W. Jones, 
N. Y. Sales; L. Speer, N. Y. Sales; E. 
Fischer, N. Y. Sales. 





The W. A. Kates Co. 
Deerfield, Ill. 720 


New Products—Air operated regulator. 
Regular Products—Flow Rate Regulators. 





Kearfott Co., Inc. 
Pasadena, Calif. 318 


New Products — 3 in. vertical gyro; 3 in. 
gyro stable platform; analog-digital con- 
verters; integrating tachometers; tran- 
sistorized servo-amplifiers. Regular Prod- 
ucts — Servo motors; synchros; resolv- 
ers; servo motor-tachometer generators; 
free gyros; rate gyros; floated gyros; di- 
rectional gyros; vertical gyros; naviga- 
tion systems. Services — Systems engi- 
neering providing consistent application 
of balanced competence through every 
stage of research, development and pro- 
duction. 


In Attendance — F. J. Delves, Gen. Sales 
Mer.; W. Dau, Sales Engr.; H. Caccan, 
Sales Engr.; C. Ebert, Sales Engr.; J. 
McDonough, Sales Engr.; M. F. Perry, 
Sales Engr.; R. Weber, Sales Engr.; J. 
Robertson, Sales Engr.; J. Brock, Sales 
Engr.; W. Quigley, Sales Engr. 





The C. M. Kemp Manufacturing Co. 
Baltimore, Ohio 1410 


New Products—High Pressure (3000-6000 
psig) dryers and low pressure dryers for 
chemical plant and steel mill process gas 
drying; radiation cooled dryers for grain 
storage purge gas dehumidification. Regu- 
lar Products—Dryers for instrument air 
service; standard convection dryers for 
process gas applications; adsorptive pre- 
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filters; Kemp Dri Breathers & Reactiva- 
tors for protection of storage tanks; inert 
gas producers; flame arrestors. 


in Attendance—E. J. Funk, V. Pres.; R. 
R. Goll, Sales Engr.; W. E. Smith, Sales 
Ener.; R. C. Frey, Process Engr.; R. D. 
Wall, Process Engr.; W. K. Lehmann, 
Process Engr.; A. H. Goode, N. Y. Rep.; 
F. H. Yocum, N. Y. Rep. 


Kepco Laboratories, Inc. 
Flushing, N. Y. 1516 


New Products—D-C Power Supplies. 
Regular Products—Power supplies a-c, 
d-c; regulated and unregulated; high, 
medium and low voltage; high, medium 
and low current. Services—Research, de- 
velopment and manufacture of electronic 
equipment, specializing in power supplies. 


In Attendance—M. Kupferberg, Gen. Mgr.; 
K. Kupferberg, Dir. of Research; J. Kup- 
ferberg, Sales Engr.; J. Kupferberg, Sales 
Engr.; H. Share, Sales Engr.; B. Chun, 
Sales Engr. 





Kieley and Mueller, Inc. 
Middletown, N. Y. 1402 


New Products—Split body control valves; 
displacement liquid level controllers; 
lock-up valves; combination temperature- 
pressure regulators. Regular Products— 
Diaphragm control valves; pressure regu- 
lators; liquid level controllers. Services 
—Complete consultation and engineering 
assistance on all control valve and liquid 
level controller applications. 


In Attendance — J. O’Connor, Sr., Pres.; 
J. O’Connor, Jr., Vice-Pres.; R. O’Connor, 
Vice-Pres.; N. Lieblich, Vice-Pres.; G. 
Chinn, Chief Engr.; A. W. Bailey, Dist. 
Mer.; J. Healy, Engr.; J. Post, Engr.; H. 
P. Meissner, Engr.; G. W. Frech, Engr. 





Kistler Instrument Co. 
North Tonawanda, N. Y. ............... 1012 


New Products — SLM “Electro-Static” 
piston displacement indicator; SLM ‘‘Elec- 
tro-Static” torsional vibration indicator; 
multi-channel amplifier systems for SLM 
P.D.1L; Engine Instrumentation  sys- 
tems; transistor model ‘‘High-Sensitivity”’ 
“piezo-calibrator’” “electrostatic ampl.; 
SLM “miniature” quarte transducers; 
“rate of change’”’ of pressure adapter for 
STD SLM gage. Regular Products — 
SLM dynamic pressure indicator; Kistler 
“‘piezo-calibrator”’ electro-static amplifier; 
high-pressure adapters for SLM gage. 
Services — High precision dynamic pres- 
sure and force measuring systems for en- 
gines, rocket motors, shock tubes, and 
ballistic devices. Complete instrumenta- 
tion systems for engines. 

In Attendance — J. F. Lally, Ass’t. Sales 
Mer.; W. P. Kistler, Pres.; W. Waytena, 
Engr.; R. W. Lally, Gen. Mar. 


Kollmorgen Optical Corp. 
Northampton, Mass. 719 


New Products — Industrial periscopes; 
borescopes; precision instruments. Regu- 
lar Products—Industrial periscopes; bore- 
scopes; precision instruments; projection 
lenses; optical systems; rifle scopes. 
Services—Design, development and manu- 
facture of precision optical instruments, 
especially remote viewing devices for the 
atomic energy and nuclear propulsion in- 
dustries. 


in Attendance — J. L. Maulbetsch, Vice 
Pres.; J. J. Lerse, Chief Development 
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Engr.; W. C. O'Donnell, Sales 
A. Fetherston, Sales Consultant: 
Costello, Northampton Sales, 


va 


The Kybernetes Corp. 
New York, N.Y. —.... Me 


Products — Automatic data logger, au 
ning and annunciator equipment,’ 
tion calibrator. 


Landis & Gyr, Inc. 
New York, N. Y.. ............u0 
New Products — Sodeco 6-digit 


counter; Sodeco subtracting counter fs 
setting to predetermined figure; : 
short a-c reset counter; RMB inch tm 
sealed miniature ball bearings with 
seal closure. Regular Products — § 
electrical impulse and preselection im 
pulse counters. RMB miniature ball 
roller bearings. ie. 
In Attendance—M. Wiesendangey, Seg 
Treas.; J. J. McNiff, Sales Mgr.; H, Jeqp 
Sales. Be 


 posoegpeos EE 


ay 


Lapp Insulator Co., Inc. 
Process Equipment Div. i 
LeRoy, N. Y. 1119 


New Products — Lapp ‘“Microfio” 
feeder; duplex ‘“‘Microfio.” Regular Pro 
ucts — Models of manually adjusted 

instrument responsive controlled vol 
pumps. 
In Attendance—W. V. Lapp, Treas; i 
Wilson, Mgr.; R. P. Wickins, Appl 
V. Leipold, Engr.; D. Williams, 
Engr.; J. Devlin, Chemical Engr,; §.¢ 
ning, Sales Engr.; P. S. Joseph, 
Engr. 
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Gerard G. Leeds Co. 
Great Neck, N. Y. ................ 


Representative of the following ¢ 
nies: i 
Anatran Engineering Corp.—Digital Out 
put Counters; Electromec, Prod . 
Federal Telephone & Radio Co.; 
screen oscilloscopes, Swept ) 
generators; Electronic Measurements € 
Inc.; Regulated DC power supplies, 7 
line regulators; Millivac Instrument Col 
—Sensitive Vacuum Tube Volts 
Ammeters, Amplifiers; Technical 
tronics Corp.—Automatic Systems 
ers, Motors, Unistage Modules; 
Instruments, Inc.—Recording Mil 
ters, Laboratory and Ruggedized;— - 
kers & Schaffer Manufacturing Compe 
Ultra-sensitive Oscilloscopes and Prée-# 
plifiers;—Radiation Instrument D 
ment Lab.—Complete nuclear labe 
equipment, scalers, pulse height 
ers, spectrometers, sample ch 
The Victoreen Instrument Co.; 
ing, Survey and Medical Radiation 
struments; — Vacuum-Electronic 
gineering Company; — Leak detect 
gauges, pumps, valves, vacuum 
equipment, automatic systems, 
orators. Services—Acts as manu 
ers’ representatives for the above 
tronic equipment manufacturers’ 
izing in test and production instrum 
tion, nuclear radiation equipment @ 
high vacuum equipment. si 


in Attendance — O. Henning, Sales 
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* Texas Instr., Inc.; C. Huff- 
_ ee Ener. HTL Div., Texas Instr., 
3 <apd SP yatkers. Pres. and Chief Engr., 
& Schaffer Mfg. Co.; D. Morey, 
Instrument Co.; K. Mc- 
; ‘Bngr., Technical Electronics Corp.; 
arken, Mer. Engineering Sales, Vacu- 
ic Engineering Co.; F. Raible, 
_ Vacuum Electronic Engi- 
Co.; C. DeBlasio, Chief Engr., 
setronic Measurements ba Po De- 
Sales Megr., Electronic easure- 
s Co.; G. Leeds, Sales Engr., Gerard 
eds Co.; P. Briska, Sales Engr., 
G. Leeds Co.; S. Gordon, Sales 
‘ner Gerard G. Leeds Co.; B. Thorley, 
“Gales Engr. Gerard G. Leeds Co.; J. 
tstone, Sales Engr., Gerard G. Leeds 
R. Rothschild, Sales Engr., Gerard 
Co.; R. Holdsworth, Sales Engr., 
G. Leeds Co.; G. Kotondi, Sales 
Gerard G. Leeds Co. 


& Northrup Company 
phia, Pa. 624 


_ New Products—Conductivity cells; Speed- 
max sulfuric acid recorder; Speedomax 
onc difference recorder; stainless 
pH electrode mountings; small vol- 
ume pH electrodes; pressurized O2 gas 
gampling equipment; guarded Wheatstone 
; volt boxes; Speedomax “H” con- 
for SO2 gas; Auctioneering control 
ly; high speed Speedomax H re- 
Services—Manufactures a com- 
line of recorders, controllers, pri- 
y elements and test instruments for 
at of pH, conductivity, gases, 
em millivolts, radiation, and nu- 
activity. 





ce — J. C. Melcher; E. V. 
R. K. Davis; J. L. Serrill, Jr.; F. 
tel; N. Cohn; W. N. Greer; H. L. 
D. E. Moat; J. E. Casey; P. K. 
J. C. Latham; G. J. Demos; J. C. 
; G. P. McGeoch; A. F. Mullins; 
P. Clark; J. W. Nethery; H. P. Glad- 
; W. A. Nelson; C. I. Horlbech; J. C. 
! ; B. W. Jay; W. D. Schlichter; 
Moiles; L. C. Templeton; E. W. 
w. Kimber; L. H. Lansberry; 

ens; H. C. Gery; J. M. Jackson; 

; H. L. Pfaffhausen; C. H. Cor- 


N. J. 1724 


New Products — Water pressure reduc- 
5 ; “No Maintenance” steam pres- 

fe reducing valve for steam heat proc- 
Regular Products — Pressure re- 
+ pressure regulators; con- 
ner pressure, temperature, liquid 
; temperature regulators; pump pres- 
_ Sie regulators; self cleaning strainers: 
control valves; operatin 

valves, ere tt 





nce — L. F. Little; P. A. Mer- 
im; F. D. Riggio; J. C. Riggio; T. E. 
abody; F. R. Mehnert; R. Gentner; W. 
Rose; D. S. Jackson: J. Merriam: 
*% §. Fehlinger; A. H. Nelson; R. L. 
old E. Lynch; C. Riscica; R. W. 
San ; J. S. Leslie. 


Inc. 
Calif. 318 


ucts — 30 watt, 60 cycle tran- 
Servo amplifier. Regular Prod- 





1956 





ucts — X-Y plotters, with rack-mounting 
hardware and keyboards; punched card 
converter; binary converter; analog digi- 
tal converters; laboratory drum; instru- 
ment components. Services — Comput- 
ing instruments, component and controls 
for business and government. 


In Attendance — E. Hirt, Sales Engr.; 
E. Couleur, Sales Engr.; K. J. Slee, Pub- 
lic Rel. Dir. and Sales Promotion Mer.; 
F. Flannell, Appl. Engr.; H. Shane, Sales 
Engr.; D. Hastings, Div. Mer.-Commer- 
cial. 





Limitorque 

Philadelphia Gear Works, Inc. 
Philadelphia, Pa. 1816 
Regular Products — Complete line of 


Limitorque Automatic Power Actuators 
and Controls for automatic or push-but- 
ton actuation of any device which oper- 
ates by the application of controlled 
power, through regulated linear motion. 
Services — Complete engineering, design, 
manufacture and servicing of Limitorque 
automatic actuation and control systems. 
In Attendance — R. C. Ball, Jr., Vice 
Pres.; M. C. Donze, Vice Pres.; D. O. 
Young, Asst. Mgr. Limitorque Div.; R. 
L. Bentz, Engr., Limitorque Div.; C. W. 
Ludlow, Engr., Limitorque Div.; R. F. 
Irving, Engr., Limitorque Div.; F. A. 
Schmidlein, Engr., Limitorque Div.; H. 
a ee. G.8.M.; P. B. Davies, Asst., 
G.S.M. 


Linde Air Products Co. 
Div. of Union Carbide and Carbon 
Corp. 

New York, N, Y. 1804B 


Regular Products — Synthetic sapphire 
windows for infrared transmission; syn- 
thetic sapphire light pipes; synthetic 
sapphire boules, rods and balls; synthetic 
sapphire knife edges, stylii, spacers, in- 
sulators, and spreaders. Services—Linde’s 
Development Laboratory can cooperate in 
designing and testing parts for a particu- 
lar process. 

In Attendance — R. F. Flood, Mer., Flame 
Plating and Crystal Products Dept.; O. 
V. Carlson, Asst. to Mer. of Flame Plat- 
ing and Crystal Products; S. Hahn, Asst. 
to Mer., Flame Plating and Crystal Prod- 
ucts Dept.; A. K. Seemann, Mer., Crystal 
Products; W. Berghofer, Asst. to Mgr., 
Crystal Prod. Dept.; I. Brown, Jr., Sales 
Rep., Eastern Region; J. P. Hopkins, 
Sales Rep., N. Y. Dist.; R. W. Kebler, 
Dev. Engr.; R. L. Hutcheson, Dev. Engr.; 
H. R. Morrison, Mer., Adv. Dept.; P. A. 
Collins, Technical Publicity. 





Liquidepth Indicators, Inc. 
Long Island City, N. Y. ..................... 212 


J. E. Lonergan Co. 
Philadelpteta, PA.  .....-..........c.cscnccscsnenss 519 


Magnafiux Corp. 
Chicago, IIlinois 1113 


New Products — Electronic magnatest 
equipment for measuring small (.01-1000 
millioersted) d-c magnetic fields and co- 
ercive force; detecting seams in non- 
magnetic tubular, wire and rod products 
automatically; measuring modulus of 
elasticity and dampening characteristics. 
Regular Products — Magnaflux Magnag- 





lo, Magnetic portable inspection; Zyglo 
and Zyglo Pentriex fluorescent penetrant 
inspection; Statiflux glass-to-metal seals; 
Sonizon for ultrasonic thickness measur- 
ing. Services — Commercial inspection, 
either in our laboratories or in your plant; 
nondestructive testing. 


In Attendance — R. G. Strother, Mer. 
East Region; S. M. Sickle, Asst. Sales 
Prom. Mer.; H. G. Bogart, Field Engr.; 
R. S. Peterson, Field Engr.; F. S. Catlin, 
Technical Coordinator; B. H. Robinson, 
Research Engr.; H. N. Nerwin, Electron- 
ics Engr. 


Magnecord, Inc. 
Chicago, Ill. . 602 


New Products — Tape transports; record 
playback amplifiers; one cast portable 
tape recorder reproducer. Regular Prod- 
ucts — Tape transport; record reproducer 
amplifier; 8 hour tape reproducer. 

In Attendance — A. S. Brown; J. R. 
Smith; G. E. Gynn; W. R. McEvoy. 





Magnetrol, inc. 
Chicago, Ill. 610 


New Products — Pneumatic actuator for 
on-off air operation with standard mod- 
els of liquid level and flow controls. Regu- 
lar Products — Liquid level and flow con- 
trols; Float or displacement units in side 
mounting; top mounting or external float 
cage styles. Services — Consulting serv- 
ice on liquid level and flow contro] ap- 
plications. 

In Attendance — L. E. Stybr, Sales Mer.: 
G. Bona, Ass’t. Sales Mer.; R. J. Haupt, 
Sales Engr.; B. Ranney, Sales Enegr.; 
also Sales Engrs. of Energy Control Co. 
of New York and Phila. 





Manning, Maxwell & Moore, Inc. 
Stratford, Conn. ....404, 405, 406, 407, 


408, 409 
Consolidated Ashcroft Hancock Div. 
New Products — Ashcroft solid front 


pressure transmitter; solid front tempera- 
ture transmitter; non-indicating pressure 
transmitter with adjustable span; port- 
able test pump and dead weight gauge 
tester; laboratory test gauge; electric con- 
tacts. American 5 in. back-connected bi- 
metal thermometers; 5 in. every-angle bi- 
metal dial thermometers; 3 in. bottom 
connected bi-metal dial thermometers; 
Every-Angle mercury-actuated dial ther- 
mometers. Regular Products — Ashcroft 
TDuragauges; Maxisafe gauges; chemical 
attachments; receiver gauges; quality 
gages. American 3 in. back-connected bi- 
metal thermometers; self-operating tem- 
perature regulators; distant reading dial 
thermometers with Magic Pulse, self com- 
pensating capillary tubing. Consolidated 
safety relief valves. Hancock Stainless 
Steel instrument valves; steel gate valves; 
bronze valve. 


Industrial Controls Division 


New Products — American-Microsen In- 
struments—Transistorized pressure trans- 
mitters; transistorized flow transmitters; 
strip chart recording millivoltmeter; di- 
rect-current bridge transmitter; two-pen 
miniature electronic recorder; transis- 
torized recording control system; single 
box miniature electronic controls; im- 


(Continued on page 361) 
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proved electro-hydraulic valve operators 
for short stroke valves. Regular Prod- 
ucts — Continuously standardized trans- 
mitting potentiometer. 

Aircraft Products Division 

New Products — Vapofiash thermocon- 
trol; differential pressure transducer; 
temperature and pressure measuring in- 
struments; jet engine control compo- 
nents. Regular Products — Pressure 
switches; dual hydraulic gauge; voltage 
standard. 

in Attendance — All Divisions — J. R. 
Kelley, Pres.; C. H. Butterfield, Vice 
Pres.; I. K. MacGregor, Gen. Mgr. C.A.H. 
Div.; A. W. Coleman, Gen. Sales, C.A.H.; 
L. L. Edgren, Product Mgr.; E. M. Deder- 
er, Product Mer.; R. F. Attner, Product 
Mer.; L. P. Stillman, Product Megr.; W. 
H. Bolin, Mer. Product Planning; J. F. 
Higgins, Adv. Mgr.; E. M. Moore, Gen. 
Mer. Industrial Controls Div.; J. F. En- 
gelberger, Gen. Mgr. Aircraft Products 
Div.; E. F. Nordstrom, Product Mgr.; J. 
E. Gorgens, Chief Engr. American Instru- 
ments; C. N. Sugden, Dir. of Engineer- 
ing; A. D. Eplett, Asst. Dir. of Engineer- 
ing; W. F. Loos, Dist. Mgr.; F. A. Eisen- 
man, Sales; O. W. Lemke, Sales; C. P. 
Gott, Sales; J. E. Cox, Sales; R. E. Hart- 
man, Sales; J. L. Rudin, Sales; R. J. 
Prove, Sales; D. Gorton, Sales; M. B. 
Tegler, Sales; W. M. Everitt, Sales; K. 
W. Peterson, Sales Mer., Ind. Controls 
Div.; H. J. Ruston, Mgr. of Appl. Engr.; 
Cc. A. Bobb, Mer. of Sales Engr.; G. 
Roper, Chief Bngr., Ind. Controls Div.; 
E. 8S. Gilchrist, Ass’t. Ch. Engr., ICD; 
A. F. Hyde, II, Appl. Engr.; H. W. Kuhn, 
Sales Ener.: R. O. Wilson, Sales Engr.; 
Cc. Colt, Mgr. of Contract Admin.; H. W. 
Kretsch, Chief Engr.; F. J. Walker, Ass’t. 
Chief Enegr.; J. A. Fontana, Project Engr.; 
R. C. Spicer, Project Engr.; H. G. Wil- 
liams, Dir. of Military Relations; R. A. 
Sawyer, Ass’t. Contract Admin. 


Manostat Corporation 
PI Oy sO i csi mcennececn cesses ccspus ..1027 


Products — Automatic pressure control- 
lers. 

In Attendance —- B. Hanlon, Prod. Mar.; 
Dr. R. Gilmont, Tech. Dir.; R. Bader, 
Vice Pres.; W. Maser, Sales Mgr.; 8S. 
Berman, Adv. Mgr. 


F. N. Manross & Sons, Co. 


I MUIR, oo cinncieccecessenbetinbsersenrs 1521-A 
Marconi Instruments Ltd. 
OU, ea ie Sika c.. 912-A 
Mason-Neilan 

Div. of Worthington Corp. 
Norwood, Mass. ..............................-++ 224 


New Products—Hydro-electric valve ac- 
tuator; automatic tank selector. Regular 
Products—Control Valves; Liquid Level 
controls; industrial instruments; regula- 
ting valves. 


in Attendance—E. A. Bianchi, Dir. of 
Enegr.; J. W. Brown, Dist. Mer., Seattle; 
L. M. Chester, Dist. Mgr., Birmingham; 
J. L. Cronk, Mgr. Special Prod. Develop. ; 
M. D. Duncan, Dist. Mgr., Charlotte; C. 
W. Gram, Mgr. Chemical & Petroleum 
Div.; E. P. Head, Dist. Mgr., Atlanta; C. 
H. Hoyt, Jr., Dist. Mgr. Chicago; W. R. 
Kennedy, Dist. Mgr. N. Y.; J. M. Mc- 
Alear, Mer. Pulp & Paper Mill Div.; F. K. 
Morrison, V. P. Sales; T. M. Nee, Dist. 
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Mer., Skaneateles; J. W. Nicholson, Dist. 
Mer., Appleton; H. P. Northrop, Applica- 
tion Engr., N. Y.; A. B. Powell, Dist. Mer., 
Pgh.; W. R. Priest, Dist. Mgr. New Eng- 
land; J. W. Robins, Mgr. Instrument De- 
velopment; G. F. Schlechter, Application 
Ener., N. Y.; R. O. Smith, Application 
Ener., N. Y.; D. A. Stevenson, Dist. Megr., 
San Francisco; A. M. Thackara, Dist. 
Mer., Los Angeles; P. Wing, Mgr. Appli- 
cation Dept.; C. W. Wood, Dist. Mer., 
Phila. 


Massa Laboratories, Inc. 


PRP NIING: HUI ch sminvcrsinpsomierennnsgadeion 1018 
New Products — Electrodynamic record- 
er. Regular Products — Accelerometers; 


vibration measuring equipment; micro- 
phones; sound pressure measuring equip- 


ment; blast gages; hydrophones; sonar 
transducers; ultrasonic cleaning equip- 
ment. 


In Attendance — F. Massa, Director; E. 
A. Massa, Vice Pres.; J. F. Hubbard, 
Engr.; G. C. Barrow, Engr.; W. M. Whit- 
ten, Prod. Supt. 


Maxson Instruments, 
Div .of the W. L. Maxon Corp. 
EE, MIS WWE cehbencavtccoregteccevivesarnd 209 


New Products — Ultrasonic flowmeter; 
precision phasemeter; Cook-Langevin hi- 
fi amplifier; Digimax dial; various mod- 
els transistor servo-amplifiers. Regular 
Products — UHF wideband power oscil- 
lator; inverter regulators; Mag-Amp volt- 
age regulators; I-F amplifiers; acceler- 
ometers; audio amplifiers; transformers. 
Services — Available for military or sub- 
contract work having had experience with 
gunsight control equipment, magnetic 
control equipment, turret drive systems, 
as well as commercial equipment and 
components. 

in Attendance — E. H. Rohrig, Gen. 
Mer.; C. D. Berger, Sales Mgr.; L. T. 
Donnelly, Admin. Ass’t.; R. N. Evensen, 
Appl. Engr.; J. T. Reardon, Sales Rep.; 
W. Kram, Chief Engr.; H. Koppel, Engr.; 
A. Schneider, Appl. Engr. 


MB Manufacturing Co., 
Div. of Textron Inc, 
New Haven, Conn, .................0....-.... 1624 


New Products—MB complex motion test- 
ing system which consists of following: 
7000 Ib force, 2000 cps vibration exciter; 
control console; compensation console; 
photos of large electronic amplifiers. 
Regular Products — Vibration pickups in- 
cluding probe pickup; Isomode; Isomode 
industrial vibration isolators; vibration 
meters; Isomode pad; Iso-Level mounts. 
Services — Manufactures equipment for 
the creation, measurement, and isolation 
of vibration. 

in Attendance — W. Tustin, Sales Engr., 
W. Ellsworth, Jr., Prelim. Design Engr. ; 
B. Petersen, Prelim. Design Engr.; E. 
Oravec, Chief Sales Engr.; W. W. Jaro- 
wey, Asst. Chief Sales Engr.; J. C. Ste- 
phens, Sales Promotion Mgr. 


McGraw-Hill Publishing Co. 
New Vere, Bi Vor ox.....-0.c.cceeéccccccoscoscsons 706 


Mcintosh Euipment Corp. 
New York, N. Y. 


Manufacturers’ representatives for © 
F. Warrick Co.; Jarco ved 
Healey-Ruff Co.; Gems Co,; ott 
Crosweller & Co., Ltd. 

New Products — Warrick floatless 
trode type level controls; Jareo a 
tance probe type level; Gems flow 
for flow rates as low as 1 g.p.h.; 
Ruff pump controls. Regular 
Warrick floatless electrode 
trols for conductive liquids (¢¢ 
and non-conductive) and for 
rials; Gems flow and level in 
switches (float type with m 
operated switch units hermati 
in glass); Akron flow indicators ( 
Healey-Ruff float, pressure, air 
air pump controls. Services — Eng 
ing sales and service of level and 
controls and indicators, alarm 
and alternators, metering systems, pumps, 
homogenizers, mixers, water heaters, 
etc. 


In Attendance — A. J. McIntosh, 
A. N. Karp, Appl. Engr.; F. L mai 
Appl. Engr.; G. C. Viele, Sales Asst: § 
H. Moore, Dev. Engr., Gems Co.; G, 
Seigle, Gen. Mgr., Gems Co.; W. B, Jar. 
zembski, Pres., Jarco Services, Inc, 


ret 


McLaurin Angier Co. 
Brookfield, Mass. 1004 


Products — Heat and pressure sensitive 
chart papers. 

In Attendance — V. A. Love, Ware Diy, 
Sales Mer.; N. J. Laughrey, Lab. War 
Div.; C. Wills; G. W. Donahue, R. Mila 
van der Kieft, N. Y. Sales Office; D. R 
Vorce, Brookfield Sales Office. 





Measurements Corp. 
Boonton, N. J. 1615 


New Products — Standard Test Set for 
Transistors; Standard Signal Generator; 
Standard Barretter Bridge; Standard Sig- 
nal Generator. Regular Products — Sig- 
nal generators; noise and field strength 
meters; voltmeters; square wave gener — 
tors; pulse generators, crystal 
megacycle meters; intermodulation Me 
ters; RF attenuators; television signal 
generators; barretters; special test 
struments. =e 
in Attendance — H. W. Houck, Pres. an — 
Gen. Mgr.; M. Honnell, Chief Engr.; 
Padgett, Project Engr.; N. C. Doland, Jt, 
Sales Mgr.; V. M. Puente, Ass’t. ae 
Mer.; J. Redington, Sales Engr.; R 
Pittenger, Sales Engr. 
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The Meriam Instrument Co. 
Cleveland, Ohio .................. 1314 & 1818 
New Products—Full Scale vernier. Regus 
lar Products—Manometer and | 
In Attendance — J. B. Meriam, Jr., Presi 
A. A. Hejduk, V. Pres.; L. B. Rogers 
Sales Mgr.; M. Meriam, Sec’y.; J. Z 
Chief Engr.; F. Stapor, Mer.—New 
ucts Development. 
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“etalab Equipment Company 
4 a bap . Y. Orr 
- products—Scientific laboratory furniture. 


Corp. 
4 Subsidiary of Hays “ial 
; eee City, Indiana... seovee O17 
a Digital ietieltinn systems; 
; tStetring oa equipment; automatic infor- 
itaiece - — J. Tipton, Mgr., Appl. 
nang Hays; E. M. Corson, Jr., Sales 
wer Metrotype: G. Foster, Dir. of Re- 
; J. Macalia, Sales Engr.; i me 
Jr., Regional Megr.; J. ‘Werme, 


Enegr.; F. Hauser, Chief 
Project Engr. R. E. Navin, Gen. Mgr. 


ey 
i 


Micro Division 
Minneapolis-Honeywell Regulator Co. 
Freeport, Hi. ..........-----------0-- 524 thru 605 


Midwestern Instruments 

Tulsa, Oklahoma 1305 
New Products — Oscillograph. Regular 
Products — Oscillographs; galvanometers; 
bridge balances; magnetic structure; am- 
plier; data repeater; current source; 
. servo components. 

| inAttendance — A. E. McCoy, Vice Pres. 
noe IVR Sales; G. R. Morrow, Pres.; F. B. Cope, 





in Attendance — F. Korb, Sales Engr. 


nsitive Sales Engr.; K. C. Denney, Service Mgr.; 
D. Holloway, Sales Engr. 

e Div, 

Ware 

Miles 

DR | William Miller Instruments, Inc. 
_q Pasadena, California .................. ..1303A 
‘| New Products — Oscillographs; d-c am- 


Millivac Instrument Corporation 
903 





Milton Roy Co. 
Philadelphia, Pa. ............... 714, 715, 716 


New Products — Relief valves, diaphragm 
construction for pressure relief of corro- 
sive and Sieantrentve fluids; continuous 
analyzers for water hardness and silica 
tion. Regular Products—Stand- 
_ ard motor driven controlled volume pump; 
controlled volume pump with instru- 
stroke length adjustment: 
Delta “P” controlled volun.-: 


or controlled volume delivery 
in straight line low. Services—Engineer- 
ing service in solving controlled volume 
pumping problems and manufacture of 
controlled volume pump and complete 
come feed systems. 
Attendance—Robert T. Sheen, Pres.; 
B. Griffiths, V. Pres.; R. Smith, Ch. Ap- 


Engr.; ll ‘Schneider, Develop. 
ast. yo 3. Procopt igre Mant’ 
Devel P sr 
Milwaukee Division 

Associated Spring Corp. 
Milwaukee, Wisconsin ............. 1521 


1956 


Mine Safety Appliances Co. 
PVRs Fy scccrsce eseptnipncintnteestenin 1625 


New Products — LIRA infrared analyzer; 
thermal conductivity analyzer; water 
vapor recorder; combustible gas indica- 
tors; soundscope; Fixt Flow air sampler. 
Regular Products -— Combustible gas 
alarm; Explosimeter; carbon monoxide 
tester; hydrogen sulfide detector; Smoke- 
scope; Gascope. Services -—- Instruments 
for dust and gas analysis; process control. 
In Attendance — J. P. Sherwin, Mgr. In- 
strument Sales; N. W. Hartz, Instrument 
Line Mgr.; L. E. Maley, Instrument Engr. ; 
J. E. Gray, Instrument Engr.; V. J. El- 
liott, Sales Engr.; H. D. Edwards, Sales 
Engr.; J. E. Bowlin, Sales Ener. 


Minneapolis-Honeywell Regulator Co. 
Industrial Div. 
Doeicam Div. 
Heiland Div. 


Micro Div. 
Philadelphia. Pa. ..........521-524, 603-605 
New Products — Electric to pneumatic 


transducer; pneumatic to electric trans- 
ducer; differential converter flow and 
liquid level transmitter, for gas and 
water; compact control and hand valves 
for pressures up to 10,000 psi; Sorteberg 
pneumatic relay. Regular Products — 
ElectroniK recorders; Tel-O-Set indica- 
tors, recorders, controllers, and trans- 
mitters; data handling system, thermome- 
ters. 

In Attendance — H. F. Dever, Pres.; C. 
L. Peterson, Vice Pres.; O. B. Wilson, 
Gen. Sales Mer.; J. A. Robinson, Field 
Sales Mer.; C. W. Bowden, Adv. Mer.; 
A. F. Day, Exhibit Mgr.; D. W. Fry- 
back, Reg’l. Ind’l. Mer.; W. W. Matlack, 
Ind’l. Mgr.; R. F. Brown, Sales Engr.; 
Cc. C. Crawford, Sales Engr.; W. Dachert, 
Sales Engr.; A. T. P. Geoley, Sales 
Engr.; R. E. Love, Sales Engr.; H. A. 
Lucas, Sales Ener.; E. R. McCune, —_ 
Enegr.; H. B. Orths, Jr., Sales Engr.; 

R. Parsons, Sales Engr.; W. J. Reulbach, 
Sales Engr.; BE. C. Richards, Sales Engr.; 
pe Sommer, Sales Engr.; J. E. Tutty, 
Sales Engr.; 8. Jacobs, Sales Engr.; C. 
BE. May, Sales Engr.; B. C. Tovig, Sales 
Engr.; A. N. Zsiray, Sales Engr.; A. 
Abolins, Sales Engr.; R. T. 

Sales Engr.; T. Pongowski, Sales Engr.— 
Industrial Division. L. Moyer, Sales 
Mer.; F. Poliano, Adv. Mer.;—Heiland 
Div.; D. Brubaker, Adv. Mgr. Micro 


Div.; J. E. Egbert, Sales Mgr., Doelcam 
Div. 

Moisture Regulator Co. 
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Moore Products Co. 
Philadelphia, Pa. 724 


New Products — E/P valve positioner. 
Regular Products — Nullmatic controllers 
& M/P stations; H/P 4ifferential pres- 
sure transmitters; thermometers; pressure 
regulators; liquid-level controllers and 
transmitters; pneumatic relays. 

In Attendance — J. EB. Gambrill, Mer., 
New York Branch Office, W. R. Jensen, 
Ass’t. Mgr., New York; J. E. Tietjen, 
Sales Engr.; C. H. Thompson, Vice Pres. 





in Charge of Sales; R. H. Owens, Ass’t. 
Sales Mer.; H. S. Wilson, Mgr. Chicago; 
W. B. Miller, Detroit; K. W. Lyons, At- 
lanta; R. A. Barnes, Houston; D. R&R. A. 
Jones, Los Angeles; W. M. Ballerstedt, 
Louisville; H. C. Webster, Philadelphia; 
R. C. Hopkins, Pittsburgh. 


Samuel Moore & Co. 
Dekeron Products Div. 
Mantua, Ohio 1512 


New Products — Super Poly Cor. Regu- 
lar Products — Plastic armored instru- 
ment tubing; Metl-Cor; “M” ribbon; “P” 
tubing; Poly-Cor; “P” ribbon; EZ fit- 
tings; junction boxes. Services — Plastic 
coating tubular and bar shapes of any 
material rigid or flexible with various 
thermo plastics to meet required services. 
in Attendance — J. F. Rogers, Sales Mgr., 
Dekoron Prods. Div.; R. Bradford Burn- 
ham, Gen. Sales Mer.; W. Toll, H. Grand- 
age III; F. F. Williams; R. Thomas, Sales 
Dept.; F. H. Olton, Exec. Vice Pres.; R. 
E. Brumbach, Chief Ener. 





Morehouse Machine Co. 

York, Pa. 1716 
Regular Products — Proving rings; cali- 
brating systems; calibrating machines; 
ring dynamometers. 


In Attendance — H. A. Zumbrun, Gen. 
Mer.; D. Z. Hartranft, Chief Engr. 





Muirhead Instruments, Inc. 
New York, N, Y. 316 


New Products Unsaturated Standard 
Cells; synchros. Regular Products—Wave 
analyser; magslips. Services — Manufac- 
turers of synchros and servo components; 
wirephoto and facsimile equipment; wave 
analysers; oscillators; phasemeter; stand- 
ard cells, and other precision electrical 
and electronic equipment. 


In Attendance — MM. Bell, Sales Engr.; A. 
R. Smith, Sales Engr.; P. L. Irvine, Vice 
Pres. 





Mycalex Corporation of America 
Mycalex Electronics Corp. 
Mycalex Tube Socket Corp. 
Synthetic Mica Corp. 

Clifton, N. J. 1903 


New Products — Synthamica synthetic 
mica. Regular Products — Supramica 
ceramoplastics; Mycalex glass-bonded 
mica; Mycalex commutation switch. 
Services — Manufacture of molded and 
fabricated glass bonded mica and ceramo- 
plastic insulators; manufacture of Myca- 
lex commutation switches for telemeter- 
ing. 

In Attendance — J. H. DuBois, Vice- 
Pres.-Engineering; E. V. deVilleroy, Com- 
mercial Engr.; E. W. Falk, Commercial 
Engr.; A. D. Gibson, Adv. and Publicity 
Mer. 





National Bureau of Standards 


Washington, D. C. _..................... 204A 
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New Hermes Engraving Machine 
Corp. 
New York, N. Y. 812 


Regular Products — Portable and bench- 
type pantograph engraving machines. 
Services — Engraving of all plastic and 
metals, milling, profiling, printed circuit 
drilling, etc. 

In Attendance — N. Schimmel, Pres.; W. 
Dannheisser, Vice-Pres.; G. Gruettner, 
Chief Engr.; H. Susskind, Sales Mgr.; M. 
Kaufman, Sales Rep.; R. Laird, Sales 
Rep.; D. Grubb, Sales Rep. 





Non-Linear Systems, Inc. 
Del Mar, Calif. 315 


New Products — Mercury wetted contact 
relay voltmeters. Regular Products — 
Digital voltmeters; digital ohmmeters; 
digital readouts; peak reader systems; 
a-c, d-c converters; analog to digital 
converters. 

In Attendance — B. W. Fisher, Project 
Engr.; R. L. Grove, Special Products 
Mer.; P. T. Kunigonis, Staff Engr.; T. E. 
Nawalinski, Staff Engr. 





Norcross Corp. 
Newton, Mass. 914 


New Products — A new line of electric- 
pneumatic viscometers for recording and 
controlling. Regular Products -— Record- 
ing and controlling viscometers for proc- 
ess control applications in diversified in- 
dustries. 


In Attendance — A. S. Norcross, Pres.; 
F. J. Eimert, V. Pres., in Charge of Pro- 
duction; R. A. Norcross, Sales Engr.; R. 
S. Davis, Jr., Sales Engr. 





Norden-Ketay Corp. 
New York, N. Y................... 413, 415, 510 


New Products — Bandrive pressure gages; 
accelerometers; pressure ratio transduc- 
ers; fuel flow transmitters; transistor test 
equipment. Regular Products — Syn- 
chros; servo motors; gyros; potentiome- 
ters; analog-digital converters; pressure 
gages; servo amplifiers; fire control in- 
strumentation; digital system compo- 
nents; air navigation systems. Services 
—Design, research and development of 
navigational and instrumentation field re- 
quirements. 


In Attendance—H. I. Rudman, Sales Pro- 
motion Megr.; N. Andres, Sales Engr.; S. 
Ibsen, Sales Engr.; K. A. Bacon, Sales 
Engr.; E. M. Brown, Sales Engr.; M. 
Kutchin, Sales Engr.; D. Picker, Sales 
Engr.; L. E. Butzman, Sales Engr.; J. 
Moonelis, Sales Engr.; G. S. Bedworth, 
Sales Ener. 


North American Philips Co., Inc. 
Instruments Div. 


Mount Vernon, N. Y. ....1619, 1620, 1621 
New Products — Bulk specimen x-ray 
spectrograph; 3-specimen x-ray spectro- 
graph; Hart high pressure equipment. 
Regular Products — x-ray diffractome- 
ter-spectrograph; flame photometer; x-ray 
microradiograph; ratemeter; scintillation 
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and proportional counters; x-ray radio- 
graphic units; magnetic particle test 
units. 


In Attendance—C. J. Woods, E. F. Cham- 
paygne, A. Gobus. 


North American Van Lines, Inc. 
Fort Wayne, Indiana ........................ 1808 


Services — Movement of hig.. value prod- 
ucts. 


Norwood Controls Unit of 
Detroit Controls Corp. 
On, IIR i ee 501 


New Products — Delta switch; draw type 
electro-magnetic null balance indicator; 
resistance bulb and magnetic amplifier; 
temperature measuring and recording sys- 
tem. Regular Products — Engine pres- 
sure transducers (air and water cooled); 
ElectroSyn pressure and flow measuring 
systems. Services — Will bid and accept 
responsibility for complete instrumenta- 
tion systems, special instrument designs 
and installations (primary plant instru- 
mentation for nuclear power plants), com- 
pressor stations, chemical plants, wind 
tunnels. 

in Attendance — J. M. Devine, Gen. Mer.; 
M. D. Altfillisch, Mgr. Technical Sales; 
G. F. Slowe; J. Phillips; V. S. MacIntyre; 
H. A. Powers; R. Roethlisberger; S. Wi- 
sotsky. 


Nuclear Corp. of America, Inc. 
New York, N. Y. 1209 


New Products — Atomat non-contact 
weight-thickness gage; electromagnetic 
flowmeter; liquid level gage; density gage. 
Services — An integrated electronic-nu- 
clear organization for industry and sci- 
ence — consultation, research, develop- 
ment, manufacturing, sales, and service. 


In Attendance — Dr. K. H. Morganstern, 
Exec. Vice Pres.; Dr. J. L. Stone, Ass’t. 
Product Mer.; Dr. E. Mittelmann, Dir. of 
Research & Development, D. Silverstein, 
N. Y. Sales Rep. 





Offner Electronics Inc. 
Chrlengo, 0. nnn. csccceseni 817 and 818 


New Products — Rack and _ console- 
mounted Dynograph assembly with re- 
eorder for rectilinear-curvilinear record- 
ing; portable, dual-channel transistorized 
direct-writing recorder. Regular Prod- 
ucts — Dynograph assembly console mod- 
els; rack-mounted dynograph assembly; 
portable dynograph assembly. 


In Attendance—F. F. Offner, PhD., Pres.; 
I. Hoffman, Vice-Pres.; G. W. Little, Sales 
Mer.; S. Mann, Ass’t. Chief Engr.; J. 
Hansen, Ass’t. Chief Engr. 


Ohio Division 
Associated Spring Corp. 


Dayton, Ohio 1521 






























Ohmart Corp. 
Cincinnati, Ohio ........ 


New Products — Density 
lar Products—Density gages; leve) 
Services — Manufacturers of 
density gages utilizing electric op 
created by means of a radioactive go 
and an exclusive ohmart cell, 
In Attendance — P. Ohmart, 
Hickenlooper, Sales Engr.; L, 
Jr., Chief Engr.; J. J. Poliksa, 
Mer. 


H. Coq 


Optical Coating Laboratory, Ine, 
Santa Rosa, Calif. ..... 


Services — Optical and electrical 
ings including front surface m ' 
reflection coatings, dichronic 
anti-static coatings, reticles, ong 
mirrors. ag 
In Attendance — R. F. Illsley, Press 
A. Small, Jr., Mgr., Santa Rosa Plant | 
zg 


Palmer Thermometers Inc. 
Cincinnati, Ohio ....................12@ 


New Products—Maximum-minimum 
cury actuated dial indicating th 
ter; P-V-T recorder (Pressure-V 
Temperature; P-V recorder, (F 
Volume; degree day counter 
Regular Products — Industrial { 
thermometers; mercury actuated 
recorder; laboratory type engraved 
mometers. Services — Manufacture i 
dustrial indicating thermometers; mi 

cury actuated dials and recorders. 
In Attendance — B. Palmer, Pres; 
Hitt, Sales Mer.; J. M. Mofford, 
Enegr.; R. C. Johnson, Works Mgr. 
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Panellit, Inc. 
Panalarm Div. 
Panascan Div. 
Panellit Service Corp. 
Jordan Electronics 
Skokie, Illinois .................... 1622 & 


New Products — Typical oil refinery ig 
formation system, including graphic pale 
el, console desk with annunciators, 
panel for point selection and 
automatic digital printing equi 
trend recorders; Panalarm modular 
sole desk with annunciator §] 
Panellit Formica and aluminum 
graph. Regular Products — 
components for information systems 
cluding transducers, integrators, 50 
stepping switch module, relay 
Coleman analog to digital converter; 
trol panels and annunciator 5%) 
Jordan Electronics remote area Dt 
ing equipment for reactor central 
trol systems. Services — Pan 
signs, engineers and builds control 
tems and information systems for 
process industries and for the nn 
power and atomic energy indust 
Panellit Service Corp. is a new C0 
tion formed to handle systems eng 
ing, construction, and complete 
nance. ee 
In Attendance — A. F. Sperry, Presi 
D. Shriver, V. P. in Charge of & 

H. Gluck, Sales Mer.; R. H. Frost, 
ern Reg. Sales Mer.; G. P. Mitchell, 
west Reg. Sales Mer.; R. I. Barlow, 
ern Reg. Sales Mer. 
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Appliance Co. 
& Hose Fittings Div. 
BINED gcdecvocceecnnvecsveresoeenvere 1210 


Intru-lok mounting stud. 
¢ Products—Intru-lok and Triple- 
p fittings; pressure gage snubber. 
E. Voran, Adv. Mar.; 
Dist. Mer.; J. G. Watson, 
- C. E. Klamm, Tech. Ass'’t. 
Ee Cameron, Gen. Sales Mer.; 
‘Wynant, Tube & Hose Fittings 
Mer.; R. D. Beatty, Appl. 
: R. B. Jewett, Dist. Mer.; L. C. 
"Dist. Mgr.; P. Kozak, Ass’t. Adv. 


Partlow Corp. 
w Hartford, N. Y 
— 2 stage recording re- 
controller for mobile mecha- 
refrigeration. Regular Products — 
rial temperature controls — single 
4 circuits, also throttling, including 


proof; recording; indicating; 
non-indicating. 


— H. W. Partlow, i 
A. McGrew, Vice Pres.; T. P. 
Sec’y.; H. H. Jones, Sales Co- 
; H. J. Jones, Sales Dept.; H. J. 
Sales Dept.; C. W. Pflieger, Re- 
& Development; F. A. Chapman, 


u 


Perkin-Elmer Corp. 
Conn. ................220 thru 223 


w Products—Vapor fractometer. Regu- 
's—Infrared spectrophotometer; 
recorder; variable focus TV 
infrared analyzer; accessories for 
instruments; flame photometer; 
is apparatus. Services — 
‘ical instruments for laboratory and 
plant, variable focus TV lenses, 
nh potentiometers, contracted re- 
‘search and development for infrared sens- 
n large aerial lenses, bomb- 
missile tracking instruments, etc. 
‘Attendance — P. C. Hutchinson, Dir. 
of Sales, Instrument Div.; J. O'Connell, 
i, Regional Mgr., Instrument Div.; 
by _ J. Coates, Appl. Engr.; N. Brenner, 
: Engr.; B. Anacreon, Appl. Engr.; 
j Sales Mer.; Laboratory Instru- 
aa ; H. McDonnell, Sales Engr.; E. 
go Sales Mer., Process Control In- 
a ments; J. Plank, Sales Engr., Canadi- 
‘ ; R. LeClair, Sales Engr.; P. 
ke Sales Engr.; C. Lutinsky, Appl. 
H. Sternglanz, Appl. Engr. 


Perkin Engineering Corp. 
El Segundo, Calif. 219 


Products—Tubeless magnetic ampli- 
ler regulated d-c power supplies; tube- 
#88 magnetic amplifier regulated a-c line 
Regular Products—D-c power 
+; a-c line regulators. 


At nce—P. Diamond, Pres.; M. 
, Mgr., N. Y. Dist. office. 
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Permutit Co., Ranarex Div. 
York, N. Y. .... 509 


| Products — Electronic contact con- 
alarm or control functions. Regu- 
— COz indicator and record- 
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er; specific gravity indicator and record- 
er; furnace atmosphere indicator and re- 
corder; portable indicator; instruments 
for special applications. Services—Manu- 
factures the complete gas analysis in- 
strument and offers all required spare 
parts as well as installation and periodi- 
cal check-up services. 

In Attendance — F. B. Leslie, Mer., The 
Ranarex Div.; E. Knabe, Service Engr., 
The Ranarex Div.; D. Thorne. 


Petrometer, Inc. 
Liquidepth Indicators, Inc. Div. 
Long island City, N. Y. -.................... 212 


Products — Indicators and controls. 


Philadelphia Pump & Machinery Co, 
Philadelphia, Pa. 1504 





Phillips Controls Corp. 

Joliet, Mlinois 422 
Products — Relays and actuators. 

In Attendance — M. A. Hayward, Eastern 
Sales Mgr.; D. L. Schofield; J. J. Smith; 
R. Smego, Sales Engr.; F. L. Schwab, 
Gen. Sales Mer.; J. W. Ayers, Pres. 





Photo Chemical Products 
New York, N. Y. 1206 


New Products—Photo Wrinlay etched 
through enamel for nameplates, panels, 
dials. Regular Products—Wrinlay Proc- 
ess for panels, dials, chassis, schematics. 
Services—-Permanent markings on dials, 
panels, chassis, nameplates, schematics. 
In Attendance—Henry Renavo, Pres.; W. 


aes V. Pres.; C. Zauderer, Sales 
Mer.; M. N. Roth, Sales Prom. Dir. 





Photocon Research Products 
Pasadena, Calif. 208 


New Products — Dynagages; spark pro- 
tractor and tachometer; metroscope. 
Regular Products — Dynagage; pressure 
transducer; metroscope; current ampli- 
fier; water cooled high level microphones; 
Lite gage; contacting and potentiometer 
type telemetering counters; magnetic 
counters for digital pulse systems. Serv- 
ices — Special hydrogen brazing of in- 
tricate parts made from stainless steel 
and other metals. 


In Attendance — C. E. Grinstead, Pres.; 
W. G. Schroeder, Jr., Sr. Development 
Technician, E. S. Bruneau, Engineering 
Asst. 





Photo Research Corp. 
Hollywood, Calif. 1003 


New Products — Special airplane panel 
brightness meter; street lighting tele- 
photo meter; brightness meter for illumi- 
nating engineers and architects. Regu- 
lar Products — Color temperature meters; 
brightness spot meters. 

In Attendance — K. Freund, Pres.; G. 
Freund, Treas.; F. F. Crandell, Chief 
Engr.; N. Bensussen, Gen. Mer. 











Photovolt Corp. 
New York, N., Y. .. sad 320 


Regular Products—pH meters; colorime- 
ters; fluorescence meters; densitemeters; 
photometers; multiplier photometers; re- 
flection meters; glossmeters; pH meter 
testers; interference filters; monochroma- 
tors. Services—Manufacturers of photo- 
electric and electronic instruments. 


In Attendance — Dr. F. Lonberg, Pres.; 
Dr. B. A. Silard, Vice Pres.; 8. E. Krewer, 
Dir. of Research; 8. Lonberg, H. C. Son- 
dergaard, Sales; P. Merrett, Sales; D. 
Friedman, Adv. 





Pioneering in Instrumentation 
Exhibit 104 


Models, displays and exhibits of entries 
in new contest sponsored by ISA for both 
manufacturers and users to show new 
ideas for instruments, components and 
applications. Award winners are on dis- 
play. 





Potter Aeronautical Co. 
Union, N. J. 1417 


New Products — Multi-point flow record- 
er; suppressed O flow indicator; high fre- 
quency Pottermeter; flow sensors; direct 
reading airborne fiow totalizer; airborne 
flow summating system; pressure 
densimeter; 600,000 rpm tachometer; leak 
detector system; low flowmeter; digital 
flow indicator; air speed indicator; high- 
pressure mass flowmeter. Regular Prod- 
ucts — Pottermeter precision flowmeters; 
analog and digital flow indicators; flow 
recorders and controllers; electronic con- 
trollers; pre-determining controllers and 
tachometers; airborne flowmeters. Serv- 
ices — Consulting service in design of 
flowmeter systems; special flowmeter de- 
signs to meet customer specific 

repair, and recalibration. 


in Attendance — D. M. Potter, Prop.; L 
Hirsch, Sales Mger.; R. W. Schooley, Supv. 
Product Dev.; M. November, Chief Engr.; 
A. Toth, Asst. Sales Mer.; J. Meyer, Asst. 
Sales Megr.; E. Orlando, G. Fitzpatrick, 
Dev. Engr.; H. Whittle, P. W. McRaven; 
Cc. Vaughn, F. Edwards; R. Hutchins; W. 
Towers; G. Proctor; J. Nowlin. 





Potter & Brumfield, Inc. 
Princeton, Ind. 1205 
New Products—Electric Relay. Regular 
Products—Electric relays. 


In Attendance — D. V. Cropsoy, Vice 
Pres.; G. E. Potter, Sales Supervisor, T. 
B. White. 





Potter Instrument Co., Inc. 
Great Neck, N. Y. 1318 


New Products — Digital magnetic tape 
handler; data handling equipment. Regu- 
lar Products — Megacycle preset inter- 
val generator; frequency time counter; 
digital recorders; predetermined counters; 
perforated tape reader; magnistors. 
Services—Design, deveiopment and manu- 
facture of digital data-handling systems 


(Continued on page 366) 
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for high-speed computers, aircraft and 
missile instrumentation, industrial and 
business systems and scientific research 
instrumentation. 

In Attendance — J. J. Wild, Sales Mar.; 
J. B. Flynn, Sales Engr.; J. D. Fahne- 
stock, Adv. Mer.; W. Jennings, Sales 
Engr. 


Precision Scientific Co. 
NI lle iadescpereinictenincclannpotimaid 216, 217 


New Products — Automatic distillation 
apparatus; recordomatic titrator; shell 
dual titrometer. Regular Products — 300 
Ektachrome transparencies of the entire 
product line arranged in a specially de- 
signed display booth. 

In Attendance — J. Black, Mgr., Techni- 
cal Service Dept.; W. Kells, Dist. Mer.; 
R. Krueger, Tech. Service Rep. 


Precision Thermometer & 
Instrument Co. 


ES ER: Oe Ae, 
New Products — Adjustable direct read- 
ing Densitrols; 3 in. dial thermometers; 
mercury plunger relay. Regular Products 
—Industrial thermometers; dial ther- 
mometers; hydrometers; Densitrols; ther- 
mostats; barometers. 

In Attendance—C. H. Waser, Sales Mar.; 
R. A. Balderson, Pres.; R. A. Weinmann, 
Vice-Pres.-Engineering; C. Halpern, Sales 
Engr.; C. B. Soechtig, New York Mgr.; 
H. Haigh, Vice-Pres.-Production. 


Proportioneers, Inc. 
Div. of B-I-F Industries 
Providence, R. be .....-..-2..-----.------ee0- 1805 


New Products—Proportioneer; flush feed- 
er for concentrated slurries and corro- 
sive chemicals, Services — Complete line 
of chemical proportioning pumps, con- 
tinuous blenders, related equipment (con- 
trol), pressure and vacuum diatomite fil- 
ters with world-wide sales and service. 
In Attendance — R. H. Glanville, Vice- 
Pres.; L. F. Dunn, Sales Engr.; BE. R. 
Franklin, Sales Engr.; 8S. R. Amylon, Ex- 
hibit Mgr.; C. G. Haire, Sales Mgr. 


P-W Industries, Inc. 
Phitadsiptia, Pa. ..............-..2:.-..-<ccse 718 


New Products — Extension connector; 
adjustable horizontal connector; adjust- 
able riser connector; “I’’ section for long 
spans; ladder supports. Regular Prod- 
ucts — Supports for tubing; trough sup- 
ports; supporting structure for trough 
and ladder; twist-rack; tubetrof; tube 
raceway. Services — Help lay out and 
take off bills of material from customers’ 
drawings. 

In Attendance — E. E. Wagner, Charge 
of Sales — Sales Megr.; G. C. Johnson, 
Sales Engr. 


Pyrometer Instrument Co., Inc. 
Bergenfield, N. J. 515 


New Products — “Pyro” micro-optical 
pyrometer; special purpose thermocouples. 
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Regular Products—‘Pyro” optical pyro- 
meter, surface pyrometer, radiation pyro- 
meter, indicating pyrometers, and immer- 
sion pyrometer. Services—Manufacturers 
of Precision Heat Measuring Instruments 
for every laboratory and plant require- 
ment. 


In Attendance—A. Bollerman, Pres.; P. V. 
Bollerman, V. Pres.; C. A. Gates, Sales; 
R. A. Gates, Sales; A. F. Roberts, Sales; 
L. E. Roher, Sales; R. Ayers, Sales. 


Radiation, Inc. 
Melbourne, Florida ............................ 325 


New Products — ADAR (analog-to digi- 
tal-to-analog recording system) 8-bit bi- 
nary digital encoder; poly-term bread- 
board. Regular Products — Multi-styli 
recorder; FM transmitter; shaft position 
transducer; super regulated voltage and 
current standard. Services — Telemetry 
systems, missile checkout equipment, air- 
craft instrumentation, fixed styli record- 
ers, data processing and reduction sys- 
tems, data conversion systems, and trans- 
mitters and non-linear circuitry. 

In Attendance — H. R. Denius, Pres.; 
W. W. Dodgson, Jr., Vice Pres. and Dir. 
of Contracts; J. Petersen, Appl. Engr.; B. 
Yagerman, Appl. Engr.; A. B. Amis, Appl. 
Engr. 


Radiation Instrument Development 
Lab. 


Radio Corp. of America 
Camden, N. J. 923-A 
Products — Precision instruments, tubes, 


parts, batteries, test equipment and semi- 
conductor devices. 





Ramo-Wooldridge Corp. 
Los Angeles, Calif. 202 


Services — Research, development and 
manufacturing services. 





Raymond Manufacturing Co. 





Corry, Pa. ..... 1621 

Reinhold Publishing Corp. 
(Automatic Control) 

Py We le cvsletascctdecticseinccccnssnicannt 904 


Reliance Electric & Engineering Co. 
Cleveland, Ohio .................. 312, 313, 314 


New Products — Reliance a-c gear motor; 
printed circuit panel for new design V-S 
Jr. drive control unit; lug bases for high 
current electronic tubes; potentiometer 
mounting assembly. Regular Products— 
A-c motor with flange mounted pumps; 
a-c Brakemotor; Reeves automatic vari- 
able speed drive; test stand designed to 
show speed regulation ability of the V-S 


drive. Services — Manufactures 
motors, adjustable-speed drives, an 
tronic controls. Applications 

a single motor to multi-motor 
highly-complex production lines 
materials are processed into 

ucts in one continuous operation, 


In Attendance — C. D. Her _ 
Dist. Megr.; J. E. Walker, vee; 
Sales Product Mer.; F. G. A 

Sales; I. V. Falk, Mer. N. Y.-Reeveg 
ley Div.; E. J. Carr, A-c Product si 
F. R, Obenchain, Mgr. Newark Dist, oy. 
fice; J. W. Landers, Newark Dist, Office: 
W. C. Prettyman, N. Y. Dist, q 
F. Ertell, Adv. Mgr.; A. G. Co: 
Dept. aver, ee 


Republic Flow Meters Co, 
Chicago, III. .......0.0....... cena 


New Products — Pneumatic differentig) 
pressure transmitter; pneumatic 
sure transmitter; pneumatic temp ;: 
transmitter; pneumatic controller; pagy 
matic final drive unit; miniature : 
point gages; electronic master 
system. Regular Products — Pn He 
positioner; flow meters; regulators, a 
or oil operated; valves. : 


In Attendance — G. S. Hendrickson, Vig 
Pres.; T. E. Bell, Sales Mgr.; L. G “3 
ter, Div. Mer.; H. Kessler, New You 
Mer.; R. E. Heath, Phila. Mgr; § 
Holmes, Boston Mer.; T. W. Waldrop, 
Atlanta Mer. 

































Research Controls 
Tulsa, Oklahoma 


New Products—Micrometer needle 
integral tube fitting needle valves; 
close positioner valve topworks; été 
valve topworks; tantalum trim; cold ter 
perature valves; springless motor valve 
Regular Products — Miniature motor @ 
erated valves; miniature diaphram 
valves; stainless steel valves; Mond 
valves; Hastelloy valves; pilot plait 
valves; pilot plant equipment; position 
operated valves; bellows seal valves; Cr 
0.00001 valves; pH control valves; : 
valves; low flow valves. Servic i: 
gineering, fabrication, and equipping pt 
lot plants, automatic control equipment 
and systems for same. Specialists inme 
tering and controlling minute flows @ 
any fluid or gas at any temperatin 
pressure or condition. 
In Attendance — R. Horton, Mer; P.& 
Sanders, Plant Mer.; R. Posey, 
Engr.; L. Horton, Sec’y; R. Sande 
Treas.; R. K. Leinhart, Sales; W. & 
Diament, Sales; I. K. Farley, Sales; W.% 
Claffie, Sales; B. McKalip, Sales. 


Rese Engineering, Inc. 

Philadelphia, Pa, ...................... 
New Products — Programmed 
pulse generator; high current pulse 
erator; coincident current memory } 
current pulse amplifier. Regular 
ucts — Programmed current pulse 
erator; automatic memory core fh 
manual core jigs. Services — Ce 
ing, development and design of 
systems including magnetic core ¢ 
dent current memory systems. I 
of memory cores, custom fabrication? 
memory planes; Digital research. 


In Attendance — J. Saltz, Vice-Pres.; 
R. Mawson, Jr., Engineering Dept. = 
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ulton Controls Co. 











res 
» and cle Iphon Div. 
- Fulton Sy!p 

Aiea Knoxville, TENN. nnn 712, 713 
168 Whe Products—High temperature Thermo 
shed prog, | . “all metal” valve actuators; “All 
2 2 Fivinless Steel” regulator. Regular Prod- 
ert, N, vete—Temperature regulators; packless 
8'& D.§ valves; metal bellows; bellows assemblies. 

Attendance—L. S. Dysart, Sales Mar., 
me Cuatrols Div.; G. L. Leupold, Asst. Gen. 
Uct Sele # gales Mer.; E. D. Rogers, Adv. Mgr ; 
Dist FG. L Gen. Sales Mgr.; N. L. De- 
st. Offie f fear, Dist. Salesman; D. B. King, Dist. 
Office; x Salesman; M. G. Calhoun, Sales Engr. 
way, ¥ td 


Rochester Manufacturing Co., Inc. 


Rochester, N. Y. 505 
Regular Products — Industrial dial type 
3 emery & = — ther- 

mometers; liquid lev cators; pres- 
gages. Services — Quality instru- 
engineered to customer needs and 





gE 


in Attendance — C. L. Hastings, Vice 
P. Foster, Sales Mer., Ther- 
Div.; A. H. Ottman, Pres.; W. 
Adv. Mer.; D. McEwen, Sales 
W. Beck. 


Z 
) 
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Rotron Controls Corp. 


New Products — Flowmeters of vortex- 

type for: petroleum product pipe- 
lines; LP/gas recycling plants; industrial 
water lines. 


in Attendance — J. C. Van Rijn, Pres.; 
B. A. Knauth, Engr. 


Royal McBee Corporation 

II, Oy, Wo cecexeeesencexcoce-csoserees 801 

Products — LGP-30 Computer and display 
Pp sp 


Rubicon C 
Ee 218 


New Products—Electronic null detector. 
Regular Products—High precision poten- 
tlometer; portable precision thermocouple 
; six-dicl thermofree poten- 

+ high precision wheatstone 
bridge; mueller bridge; portable Kelvin 
high sensitivity spotlight galva- 
+ photoelectric galvanometer; 
and shunts. Services— 
electrical testing instru- 
ments for measuring resistance, voltage, 
etc., including the usual 
5 instruments and special instru- 
- ‘Ments built to customer's specifications. 
In Attendance—Aa. F. Schoemann, Sales 
; D. J. Seifert, Sales Engr.; W. H. 
» Sales Mer.; J. D. Cox, Sales 


if me 
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Rutherford Electronics Co. 
Culver City, Calif. ........................... 1026 


New Products—One Megacycle pulse gen- 
erator generates pulses at repetition rates 
through 1 megacycle with continuous con- 
trol of delay and width; 10 megacycle 
pulse generator. Regular Products—Ana- 
log time delay generator provides delays 
from 1 pS to 100,000 pS; analog time delay 
generator provides delays from 10 ps to 
10 seconds; digital time delay generator 
provides delays from 1 ,s to 100 seconds 
in steps of 1 pS; precision 100 ke pulse 
generator; time measuring system meas- 
ures short intervals of time with an ac- 
curacy of +2 millimicro seconds. 


In Attendance—M. F. Clapp, Ch. Engr.; 
D. L. Peters, Ch. Tech. 


Sanborn Co. 
Cambridge, Maes. ..........................0....J 811 


New Products — Console recording sys- 
tem; chart viewer. Regular Products — 
Four and eight-channel oscillograph re- 
corders; plug-in preamplifiers including 
wattmeter, frequency meter, frequency 
deviation, rms volt/ammeter. In Attend- 
ance—S. Bilowich, Sales Mgr.; R. Hanson, 
Sales Engr.; M. White, Electrical Engr.; 
H. Arslan, Electrical Engr.; A. E. Lonn- 
berg, Vice-Pres. Sales; Dr. A. Miller, 
Chief Electrical Engr. 


Satellite Model .........................-c00--s-000 1107 


Models of the Earth Circling Satellite, a 
project of the International Geophysical 
Year, are displayed through courtesy of 
Office of Naval Research and Hayden 
Planetarium. 


The SCAM Instrument Corp. 
Chicago, Ill. 1902A 


New Products—Small compact annuncia- 
tor systems with no moving parts, in- 
definite long life. Regular Products— 
Industrial signal systems and special pur- 
pose alarms. Services—Design, engineer- 
ing, manufacturing of special control cir- 
cuits used in process work. 

in Attendance—H. C. Warren, Ch. Engr.; 
T. Mitsos, Sales Engr.; N. Johnstone, 
Prod. Mgr.; N. Bragar, Sales Engr.; M. 
Dalis, Sales Engr. 





Scientific Instruments Division, 
Beckman Instruments, Inc. 
Fullerton, Calif. .......................721, 821 
New Products — Gas chromatograph; gas 
analyzer with programmer and recorder; 


electrolytic hygrometer; 100 channel data 
processing system. Regular Products — 


Automatic recording spectrophotometer; 
non-dispersive infrared analyzer; indus- 
trial pH meter; flow colorimeter; micro- 
microammeter. 


In Attendance — J. F. Bishop, Div. Megr.; 
J. Addonizio, Northeastern Regional 
Mer.; F. Christ, Sales Engr.; M. K. How- 
lett, Sales Engr.; J. Manypenny, Sales 
Laboratory Instruments; E. Blondfield, 
Product Line Sales Mgr.; G. Green, Prod- 
uct Line Sales Spvr. Process Instruments; 
F. Newman, Sales Mgr., Process Instru- 
ments; N. Braymer, Systems Engr., Data 
and Control Systems; T. Fletcher, Mer., 
Data and Control Systems; F. Scheufele, 
Sales Mgr., Data and Control Systems. 


Seaboard Coil Spring 
GE: GRINS Secicctcsemncctsesneerion ei 1621 


Sequoia Process Corp. 
Redwood City, Calif. ~.................... ..913 


Products — Electronic wires and cables 
insulated with TEFLON, Vinyl, Inylon, 
polyethylene, and introducing HYRAD, 
special irradiated material for high tem- 
perature and low loss application. 


Servo Corp. of America 
New Hyde Park, L. I. N. Y. ........ 1820 


New Products — Servoboard. Regular 
Products — Servoscope; Servotherm py- 
rometer. Services — Industrial controls, 
control system components and test sys- 
tems, infrared systems, radio navigation 
and communications. 

in Attendance — F. G. Willey, Dir. of 
Sales; E. Andreassen, Sales Dept.; R. 
Erhardt, Sales Dept.; W. K. Schoonmak- 
er, Adv. Mer.; J. H. Lasley, Tech. Admin.; 
J. Cardon, Industrial Sales Mgr.; D. Key, 
Asst. Tech. Admin. 


Servomechanisms, Inc. 
Mechatrol Div. 
Westbury, N. Y. 


Regular Products — Hysteresis synchro- 
nous motors; control motors; damped con- 
trol motors; gearhead motors; axial flow 
blowers; special purpose motors; mechani- 
cal development apparatus; 60 and 400 
cycle components consisting of: ampli- 
fiers, power supplies, and modulators. 
Services — Design and manufacture of 
electro-mechanical components and min- 
lature instrument motors. Also mechani- 
cal development apparatus consisting of 
mounting blocks, shafts, gears and cams 
and couplings. 

In Attendance — T. R. Cataldo, Sales 
Mer.; F. A. Watson, Sales Engr.; W. A. 
McCutcheon, Sales Engr.; N. A. Chris- 
tian, Salesman; R. J. Gray, Adv. Coordi- 
nator. 


1815 
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Servo-Tek Products Co., Inc. 
Hawthorne, N. J. ..................-..--- 112, 113 


New Products — Adjustable-speed drives; 
d-c tachometer generators. Regular 
Products — Permanent-magnet motors; 
electronic adjustable-speed drives; con- 
stant reference voltage supply; electronic 
relays. 

In Attendance — F. V. Wilkins, Pres.; R. 
F. Henry, Sales Dept.; J. W. Moffett, 
Sales Dept. 


Skinner Electric Valve Div., 
Skinner Chuck Co. 

New Britain, Conn. .......................... 1813 
Regular Products — Solenoid valves. 
Services — Manufacturer solenoid valves 
for all phases of fluid control. 

In Attendance — P. K. Rogers, Jr., Pres.; 
D. M. Stevenson, V. P. and General Sales 
Mer.; R. Clay, Chief Engr., Valve Div.; 
W. Mann, Sales Mgr., Valve Div. 


S. Morgan Smith Co. 





eg a CR Sa eee 606-609 
Regular Products — Cone valve; butter- 
fly valve. Services — Offers a full line 


of rotovalves and butterfly valves with 
complete engineering service to recom- 
mend the proper valve for any application. 
In Attendance — C. J. Wilcox, Mgr., 
Valve Div.; J. H. Boigegrain, Asst. Sales, 
Valve Div.; M. MacDonald, Dist. Megr.; 
J. H. Whisler, Dist. Mgr.; C. W. Lau, 
Dist. Mgr.; G. A. Baer, Ass’t. Dist. Mgr.; 
R. Pattison, Mgr. Field Service, Valve 
Div.; M. T. Bramman, Dist. Mer. 


Solartron Electronic Group, Ltd. 
Thames-Ditton, England ................ 226A 


New Products — Transfer Function Ana- 
lyzer, for low frequency response testing 
of open and closed loop servos and net- 
works; TFA Carrier Converter, for analy- 
sis of a-c servo systems; Servo Test Set 
for production servo testing; Solarscope 
d-c to 10 mc scope with adjustable gain 
bandwidth. 

in Attendance — E. E. Jones, Mer., Com- 
mercial Products; M. E. Gerry, USA Rep.; 
J. Lynas, Sales Engr. 


Southern California 
Industrial Committee 
Los Angeles, Calif. .............................. 117 


Southwestern Industrial Electronics 
Co., Inc., Unit of Dresser Industries 
Houston, Texas 203 
New Products—Tubeless pre-amplifier; in- 


tegrator. Regular Products—Direct read- 
ing flow measuring system; oscillator; 
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voltmeter; comparison bridge; resistance 
meter. Services—Research, development, 
production of electronic instruments. 


in Attendance—H. J. Girard, V. P., Sales; 
F. C. Smith, Jr., Sales Mgr.; J. A. Potter, 
Mer., Instrument Dept.; D. P. Gregg, 
Project Engr.; T. Russell, Sales Engr. 


Sparton Control Systems Div. 
The Sparks Withington Co. 
Jackson, Mich. 1904 


New Products — Well field controllers; 
complete supervisory control systems. 
Regular Products — Remote valve con- 
trol systems; remote metering systems; 
remote alarm systems; transmission sys- 
tems. Services — Design, fabricate and 
install complete process supervisory con- 
trol systems for the largest as well as the 
smallest applications. 


In Attendance — R. L. Donovan, Dir. of 
Sales; V. Vaughan, Appl. Engr.; A. Co- 
burn, Appl. Engr.; J. P. Katherman, Gen. 
Mer.; R. Klem, Asst. Gen. Mer.; F. Baker, 
Chief Engr.; D. Brewer, Adv. Rep. 





The Special Screw Products Co. 
Bedford, Ohio 226 


New Products — Screwed pipe unions; 
Socket weld fittings; butt weld fittings; 
flange fittings. Regular Products—Flared 
tube fittings (corrosion resistant mate- 
rials). 


In Attendance — R. W. King, Pres.; J. 
N. Douglas, Sec’y-Treas. 





Sphinx American Co., 
Swiss American Jewel Bearings Co. 
Woodside, N. Y. 1717 


Regular Products — Precision screws and 
screw machines parts; gears, wheel and 
pinions; hair springs and other springs 
to spec.; jewel bearings and assemblies 
set to order; small drills and taps. 

in Attendance — H. Domburg, Pres.; H. 
H. Botie, Chief Engr.; K. L. Downs, 
Sales Engr.; W. Rosman, Sales Engr.; 
W. Stiver, Sales Engr.; J. C. Towle, Sales 
Ener. 





Spinco Division, 
Beckman Instruments, Inc. 
Ns I itedititninidecerecse 721, 821 


New Products — Continuous-flow paper 
electrophoresis system; high-speed lab- 
oratory centrifuge. Regular Products — 
Infrared COe2 analyzer. 

in Attendance—J. Anderson, Sales Engr.; 
G. Clifford, Sales Engr.; E. Stephens, 
Sales Engr. 
































The Standard Electric Time Co, ; 
Springfield, Mass. ; 


New Products — Electronic tag 
and frequency counter. Regular 
ucts—Precision electric timers; ¢hpp 
tachometers; receptacles ang plugs; bj 
ing posts; experimental power dish 
tion panels. Services—Engineering ; 
sign and consulting service on ¢ 
and counting problems. Design ang 
ufacture of laboratory and pre 
electrical supply and distribution 
and systems. 


In Attendance—E. S. White, Ch. é 
tions Engr.; D. H. Locke, Sales sg, 


Timers & Tachs.; R. E. Bookman 
of Engr. . 


Standard Instrument Corp., 
Div. of Heat-Timer Corp, 
New York, N. Y. ... aii 


Regular Products — Recorder-tot 
load sensitive relay; load switch 
adjustable); electronic rev switch; : 
switch; robot-eye; motorized : 
smoke alarms. Services — Low cost ip 
strumentation for all industry, for mm 
cording and production control. : 
In Attendance — E. J. Zeitlin, Prea; i 
Leighton, Chief Engr.; A. Arnell, A 
Mer.; H. Berger, Sales Engr.; M. J. Zeit” 
lin, Sales Engr.; A. Fowler, Sales Engr 
J. Gaon, Engr.; L. Rosenblatt, Engr; i 
Josephson, Sec’y. F 
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Herman D. Steel Co. 
ol) | a 


Regular Products—Swiss screw machilt 
products; pinions; timers; component! 
made to specification. 

In Attendance—W. W. Woolford, 
Engr.; P. N. Steel, Sales Engr. 


eats wmeeaereruecwrensew oe 


Herman H. Sticht Co., Inc. 
New York, Ni Y. ...-..--c--cc-os 
New Products — Portable 


meters, vibrating reed type; “Ch 
electronic millisecond timer; 
electronic high resistance mego 
hand tachometer; alarm contact 
ter; stationary surface speed indict 
Regular Products — ““Megohmer” f 
tion testers; tachometers, po 
stationary models, centrifugal, 
metric, vibrating reed types; Vi 
reed frequency meters, panels, 
board and portable types; electrostam 
measuring instruments and élim ne 
devices; stop watches and electronic Um 
ing instruments; slide wire rheostat® ~ 


In Attendance — F. J. Dugan, Sales 
P. Palmer, Sales Engr.; R. H. SUGm 
Chief Engr.; A. H. Volker, Sales Mam” 
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Superior Electric Co. 
sal, COMM. .----------------1705 & 1706 


Powerstat variable trans- 
Stabiline automatic voltage 


— B. G. Deming, Dist. 
Sales Engr.; J. S. 
Mer.; R. Jones, Sales 


































4 Tube Co. 
— SE eee Fo eee 616 


Products — Small diameter metal 
tubing in 59 special analyses, size range 
to % in. OD. Regular Products—Small 
metal tubing in 65 standard 
size rang up to % in. OD. in- 
; t tubing; mechanical needle tub- 
hydraulic line tubing, capillary tub- 
he tubing. Services — Offers 
technical assistance on any 
problems involving tubing metallurgy. 
jn Attendance — H. B. Brown, Gen. Mer. 
_ of Sales; W. O. Nussear, Marketing Mer.; 





al _ D. W. Titlow, Adv. Mer.; J. J. Lyons, 
+ phot Field Specialist; M. P. Moffitt, Field Spe- 
alist; W. S. — Adv. Dept.; L. F. 
cost is # Caizi, Sales En. 
for mF 
reask 
1, Ady, Fe 
J. 
ce. a 
.@ Surprenant Mfg. Co. 
Clinton. Mass. 307, 308 


Regular Products — Miniature Teflon co- 
| axial cables; extruded Teflon and Kel-f 
Bs wire, color coded in solid colors 
‘ o striped colors on white background; 
2 _ low temperature tubing and jackets; high 
_ temperature hook-up wires, wires for 
_ miniaturization; complete range of wires 
and cables for electronic and aircraft in- 

; Many types of wires and cables 

broad temperature ranges and excel- 

electrical properties. Services — 
_ Technical services available at all times. 


: In Attendance — D. C. Alexander, Chief 
; _Engr.; R. geen Sales Engr.; G. 

es Engr.; G. E. Forsberg, 
"Vice Pres. 





: Cleveland, Ohio 1711 


New a — Transmitters and signal 
Regular Products — Various 
 BRtorene of autronic control systems. 
Furnishing of autronic process 
_ control components and systems. 


In Attendance — R. E. Anthony, Western 
a4 Mer.; R. G. Bradley, Service Mgr.; 
x Midwest Reg. Mer.; J. B. 
mey, Southwestern Reg. Mer.; R. J. 
Ass’t. Sales Mer.; J. L. Joseph, 
Dist. Megr.: J. W. Krebs, 
. Mer.; I. R. Schwartz, 
Reg. Mer.; P. H. Strehle, 
aa. Mer.; C. J. Swartwout, Chief 
r.; K. Swartwout, Exec. Vice Pres.; 
Wagner, Tulsa Dist. Mer.; J. R. 
Southeastern Reg. Megr.; M. M. 


Swiss Jewel Co. 
UE Fei ico eS... 1918 


Regular Products — Sapphire bearings, 
products, and specialities. 


In Attendance—W. W. Woolford, Sales 
Kingr.; P. N. Steel, Sales Engr. 


Taller & Cooper, Inc. 
Brooklyn, N. Y. 1521B 


New Products — Remote control system 
(telemetering); electronic sequential data 
recorder & annunciator; automatic re- 
cording camera; T.V. monitor & controls; 
dynamic weighing system. Regular Prod- 
ucts — Digital converter; super sensitive 
gas analyzer; hydrogen analyzer; print- 
ers and counters. Services—System plan- 
ning for custom supervisory and control 
systems for all industries. 


In Attendance — B. Cooper, Pres.; B. J. 
Jacobson, Vice Pres.; S. A. Kroll, Vice 
Pres.; M. M. Platzman, V. Pres., Auto- 
mation Div.; S. A. Radler, Adv. Mgr. 





Taylor Instrument Cos. 
i, Aine eee seer 1009, 1010 


New Products — Scanning and logging 
system. Regular Products — Pctentiome- 
ter transmitter; indicators, recorders, 
and controllers; pressure and temperature 
transmitters; dial industrial thermome- 
ters. Services — Analysis of processing 
needs; instrument recommendation, in- 
stallation, inspection and servicing of 
equipment. 

in Attendance — R. E. Olson, Pres.; F. 8. 
Ward, Gen’l. Sales Mer.; A. J. Fleig, In- 
dustrial Sales Mer.; G. E. Heller, Div. 
Sales Mer.; R. N. Pond, Div. Sales Megr.; 
G. F. Barnum, Div. Sales Mer.; G. E. 
Howard, Mgr. Appl. Eng. Dept.; W. J. 
Berk, Mgr. Petroleum Sales; D. G. War- 
ner, Mgr. Chemical Sales; C. A. Ritter, 
Appl. Engr.; Dr. L. M. Zoss, Appl. Engr.; 
P. F. Gilman, Mer. verre Sales; R. C. 
Taylor, Research Div.; W. W. Lockwood, 
Adv. Mer.; H. A. Irving, Mer., New York 
Office: R. J. Branigan, New York Sales; 
J. M. FPlikkema, New York Sales; B. 
B. Greenfield, New York Sales; W. B. 
Manning, New York Sales; W. N. Mauer, 
New York Sales; H. H. Seddig, New York 
Sales; M. R. Skrokov, New York Sales; 
R. B. Reynolds, Mer., Phila. Office; J. P. 
Humphrey; Wilmington Sales; J. A. 
Grant, Phila. Sales; S. T. Jesatko, Phila. 
Sales; G. R. McMillin, Phila. Sales. 


Technical Charts, Inc. 
2 ApS Se 707 & 708 


Regular Products — Circular, strip, and 
rectangular charts for all types of record- 
ing instruments. Services—Single source 
of supply for over 8,000 standard record- 
ing charts. Consultation, design, and 
manufacture of new or special charts us- 
ing standard, electro-sensitive, pressure- 
sensitive, or heat-sensitive papers. 


in Attendance — M. B. E. Clarkson, Gen. 
Mer.; W. M. E. Clarkson, Prod. Mar.; 
E. G. Reindel, Gen. Sales Mgr.; W. L. 
Jones, Factory Sales Mer.; W. E. Marsh, 
Dist. Mer.; H. Corwin, Dist. Mgr.; D. V. 
G. Corwin, Ass’t. Dist. Mgr.; J. 8S. Me- 
Adoo, Dist. Mger.; A. Martin, Dist. Mer.; 
T. Fay, Dist. Mer.; J. Govus, Dist. Mer.; 
J. A. Reindel, Dist. Mgr.; J. Kindall, Dist. 
Mer.; J. L. Courtois, Dist. Mger.; E. Roy 
Myers, Dist. Mer.; J. Gordon Simpson, 
Dist. Mer.; R. L. Williams, Dist. Mer.; 
R. E. Winters, Dist. Mer. 


Technical Electronics Corporation 








903 
Technical Products Co. 
Instrument Div. 
Los Angeles, Calif. 120 
New Products — Frequency analyzer. 


Regular Products — Frequency analyzer; 
level recorder. Services — Custom fre- 
quency analyzer design and construction 
where special installations are required. 
In Attendance — J. H. Krebs, Mer. In- 
strument Div.; R. C. Moody, Instrumenta- 
tion Ener. 


The Technicon Cc. 
Coreen, Cha Woe cceccsikiincspnttensiions 1710 


New Products — Minute quantity propor- 
tioning pump; recording colorimeter; 
unique sampling device. 

In Attendance — E. C. Whitehead, Vice 
Pres.; C. R. Roesch, Jr., Sales Mer.; A. 
R. Weiner, Rep. 


Telechron Motors Clock & Timer 
Dept., General Electric Co. 
Ashland, Mass. 317 


Regular Products — Synchronous timing 
motors; instrument movements. Services 
—Complete application engineering serv- 
ice. Specifications and sample device are 
tested and analyzed in the light of over 
30 years’ experience. 

In Attendance — J. H. MacLeod, Mer. 
Industrial Sales; C. B. Dix, Product Mgr., 
Motors; D. L. Hobkirk, Sales Engr.; R. L. 
Churchill, Sales Engr.; R. E. McBride, 
Sales Engr. 





Tempil Corp. 
New York, N. Y. ...... 116 


New Products — Tempilsticks, Tempilag 
and Tempil pellets. Regular Products— 


(Continued on page 370) 
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Tempilstiks, Tempilaq, and Tempil pel- 
lets (temperature-indicating crayons, liq- 
uids and pellets respectively) for all tem- 
perature ratings; Temp-Alarm tempera- 
ture-sensitive paints; Pyromark high- 
temperature paints; Thermindex color- 
changing paints. 

In Attendance — D. R. Kasanof, Pres.; 
Dr. G. M. Wolten, Dir. of Research; F. 
Gutierrez, Chemist; D. Paull, Adv.; M. 
Stoke, Customer Service. 


Tenney Engineering, Inc. 
Union, N. J. 816 


New Products — High and low tempera- 
ture instrument calibration bath, 100 F 
240 F. Regular Products—Humidity 
cycling chamber for moisture resistance 
testing; high and low temperature test 
chamber, —100 F to 240 F. Services— 
Engineering staff available for discussion 
of special requirements for environmen- 
tal testing practices. 
In Attendance — R. H. Brown, Vice Pres.; 
M. 8. Schletter, Development Engr.; F. 
H. Gardner, Development Enegr.; F. Her- 
mann, Development Engr. 





Texas Instruments, Inc. 





Thermo Electric Co., Inc. 
Saddle Brook, N. J. 1324 


New Products — Multi-point pyrometer 
controller; standardized ten point midget 
monitor; portable indicating recorder; 
“AutoRef” cold junction unit; self bal- 
ancing indicator with remote selector 
and digital readout; ‘“‘minimite’’ portable 
potentiometer indicator; push button se- 
lector switch unit; thermocouple calibra- 
tion console. Regular Products — Minia- 
ture thermocouples; industrial thermo- 
couples; aircraft thermocouples; multi- 
junction thermocouple rakes; aircraft 
thermocouple harnesses; resistance bulbs; 
thermocouple and thermocouple extension 
wire; “‘Ceramo” thermocouple and ther- 
mocouple extension wire; pyrometer con- 
trollers; manual balancing indicators; in- 
dicating recorders; quick coupling con- 
nectors; connector panels; selector switch 
units; thermowells; protection § tubes; 
thermocouple accessories; MIL specifica- 
tion thermocouple and thermocouple ex- 
tension wire. Services — Manufacturers 
and designers of aircraft, miniature, and 
heavy-duty industrial thermocouple as- 
semblies; temperature indicators, record- 
ers, controllers, monitors, reference junc- 
tions; thermocouple wire and thermo- 
couple extension wire. 


in Attendance—E. S. Walter, Pres.; O. 8S. 
Michael, V. P.; J. H. Collins, Sales Mer.; 
W. L. Lambert, Asst. Sales Mer.; J. J. 
Ghiglia, App. Engr.; C. A. Doak, App. 
Engr.; M. Barish, Adv. Mer.; B. Thomas, 
Sales Engr.; H. Olden, Wire Mill Mer.; 
B. Morris, Asst. Wire Mill Mer.; X. A. 
Bulin, App. Engr.; R. E. Rush, App. 
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Engr.; J. L. Brown, Sales Engr.; A. L. 
Allee, Engr. Coordinator; F. P. Stillwell, 
Design Engr.; H. L. Woodward, Design 
Engr.; D. M. Nielsen, Ch. Electronics 
Engr. 


Times Facsimile Corp. 
NE ENG SUG Ww  cdnencticecesccaseunsads aeslions 612 


New Products — Rectilinear data record- 
ers; precision timing devices; automat- 
ic facsimile communiactions equipment. 
Regular Products — Precision fork oscil- 
lators; synchronous motors; tube clamps. 
Services — Designers and manufacturers 
of facsimile communication equipment, 
chart and data recorders, precision fork 
controlled frequency and time standards 
and synchronously controlled scanning 
mechanisms. 

In Attendance — A. G. Cooley, Mer.; J. 
R. Shonnard, Special Prod. Sales Engr.; 
K. R. McConnell, Supervisor, Elec. Engr.; 
P. L. Grafstein, Supervisor Mech. Engr.; 
P. R. Marzan, Senior Engr.; H. Haymes, 
Senior Engr.; H. Strickholm, Engr.; H. 
Israel, Engr.; R. Jenifer, Engr.; H. Hill, 
Engr. 


Traid Corporation 








Sherman Oaks, Calif. .................... 903A 
Trimount Instrument Co. 

Chicago, Ill. 1807 
Uehling Instrument Co. 

Paterson, N. J. 1423 


New Products—Pressure and vacuum in- 
dicators with stainless steel well; ‘“Tel- 
Flo” purge meter; absolute pressure in- 
dicator with stainless steel well. Regu- 
lar Products—Liquid level gauges, ‘“Tank- 
O-Meters”; straight tube U-tube ma- 


nometers; inclined manometers; mer- 
curial barometers. 
In Attendance—P. J. Riccobene, Sales 


Mer.; A. M. Foth, Sales Engr.; R. A. 
Kitheart, Sales Engr.; W. G. Tintle, Sales 
Engr. 


Unicam Instruments Ltd. 


Cambridge, England ........................ 1515 
New Products — High temperature pow- 
der cameras. Regular Products — Uni- 


versal goniometer with accessories; Pow- 
der Cameras. Services — Complete range 
of precision analytical equipment includ- 
ing infrared, ultraviolet and visible spec- 






















trophotometers, flame photometerg 
crystallographic instruments, | * 
In Attendance — E. Sullivan, D. ! 
strument Div. Pye Canada Lia, mal 
Eng 
Bis 
Eng 
Dal 
r 
Eng 
Unifiow Valve Corp. 7 
Cramtere, Ne Je ccccotececenssiein Mu 


New Products—Small flow control 
Regular Products—Air operated 
Patent type control valves; miniature din 
phragm control valves for Process indus. 
tries; valves for on-off control steam, a, 
water, gas. Services—Man 

air operated control valves for the 
treating industry. Also, valves in ty 
stock steel and stainless steel sizes 
in. to 1 in. for pilot plants research lab. | 
oratories and refining industries, & 
In Attendance — K. Grosse, Pres; J 
Hinchman, V. Pres.; R. Hyer, Sales tig 
R. Springfield, Sales; E. Akin, a 
K. Kerisher, Sales. 


(—4 





Unistrut Products Co. 
Chicago, Ill. 


Regular Products — Unistrut system ¢ 
metal framing for panel and instrumen- 
tation application. 
In Attendance—E. A. Nickel, Adv. Mgr 
Cc. Elsasser, Dist. Megr.; G. W. Bute 
Pres.; A. J. Croze, V. P., Engr.; @& 
Hagopian, Arch. & Engr. Rep. 


—mowewe=- PHoERBseaeeaeceEsesetsseze & 


United Airlines 
Chicago, Bl. ...................00-c-ce00 


United Electric Controls Co. 
Watertown, Mass. 2.0... cccccccecsmnll Oy 


Regular Svatuien-Itenineeillll and pre 
sure controls. Services — en ant 
manufacture special purpose temperatllll 
and pressure controls to meet cus 
particula: requirements. 


In Attendance — C. Lynn, Sales Rep. 





U. S. Electrical Motors Inc. 
Los Angeles, Calif. ..............---.-0! 


New Products — Varidyne multiple ¢ 
system. Regular Products—Varitrol 
tomatically controlled variable speed 
tor; uniclosed motor; explosion proof me 
tor, totally enclosed motor; varidrive We 
able speed motor; syncrogear in 
geared motor. 
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— H. VanDenend, Dist. 
es J. French, Office Mar.; 
Field Engr.; W. S. Creel- 
Field Engr. ; R. W. Simm, Field 
R. L. Rohr, Field Engr.; J. H. 
Field Engr.; G. Spanos, Field 
Melkonian, Field Engr.; W. G. 
Mer., Newark; N. Brecker, 
.; D. J. Kane, Field Engr.; D. 
.; J. J. Conlon, Field 
BE. A. Rehling, Field Engr.; R. 
Field Engr.; W. M. Halford, Field 
A. Peterson, Field Engr.; F. A. 
Field Engr. 
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the wate United States Gauge Div. 

S in be American Machine and Metals, Inc. 
arch Sellersville, Pa. .................-.-.... 1421, 1422 
» New Products—Cut-Cam program record- 
we ing controller; pneumatic transmitter; 
les Me test gauges —- Supergauge series; dia- 
Sales; g phragm gauges — Supergauge ser. Regu- 


lar Products Ammeters; chemical at- 
tachments; air volume controls; absolute 
pressure gauges; air-brake gauges; alti- 
tude gauges; boiler gauges; inspector test 
gauges; Marine Gauges; precision labora- 
tory gauges; welding gauges; aircraft in- 
struments; flowmeters; boiler thermome- 
ters; industrial thermometers; mercury 


in Attendance—I. N. Becker, Vice Pres. 
and Gen. Mer.; P. Johnston, Gen. Sales 
Mgr.; J. Hindman, Administrator Com- 
mercial Sales; M. Truesdell, Field Sales 
Mer.; W. Buffenmyer, Chief Appl. Engr.; 
G. Keller, Asst. Sales Promotion Mer.; 
R. 


Irwin, Sales Rep.; E. Rutter, Sales 
Rep. 
U. &. Navy 
Washington, D. C. 1107-1108 


University Exhibit 
916 and 1013 thru 1017 


Cosponsored by ISA and Control Engi- 
neering, a McGraw-Hill publication. 


Exhibiting — Instruments and systems 
by eight leading engineering 

colleges and universities: Johns Hopkins 
University — negative capacitance pre- 
amplifier; high stability low brightness 
photometer. Pennsylvania State Univer- 
sity — high sensitivity temperature con- 
troller; ferro electric analyzer. Cornell 
_  <vaerd machine for experi- 
tion of dynamically 

loaded journal bearings. Yale Universi- 
ty — experimental monorail cer: equipo- 
tential field plotter. Tufts University — 
ic measurement and control of 

; @lectronic strain gage for 

; oral forces. Princeton Uni- 
_ Versity — nonlinear computing configura- 
tion for third order saturating servo- 
5 Pechanism. Masachusetts Institute of 
_ Technology — a new method of analog 
_ Correlation. Renssalaer Polytechnical In- 
_ ttitute — process simulator; three modal 
_ Sentrol for self-balancing scale; electronic 
“ ; pulse width modulated 


i 


ui 
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Vacuum-Electronic Engineering 
Company 


Valcor Engineering Corp. 
Kenilworth, New Jersey ............... 1317 


New Products — Liquid level probe de- 
vice. Regular Products—Solenoid valves; 
refrigeration solenoid valves; automotive 
solenoid valves; full line aircraft solenoid 
valves. 

In Attendance — M. Maslow, Sales Mer.; 
M. A. Kreitchman, Vice Pres., Engr.; J. 
J. Barta, Engr.; G. Kelly, Engr. 


The Vapor Recovery Systems Co. 
Compton, Calif. 1608 


New Products — Pulse code telemetering 
systems for storage tank liquid levels and 
temperatures including manual selection 
type and automatic scanning type; data 
recording equipment for log sheet repre- 
sentation and tape printing. New Prod- 
ucts — Pneumatic level controls; electric 
control switches; top reading automatic 
tank gage for low and high pressures. 
In Attendance — F. Gill, Sales Engr.; N. 
E. Barry, Sales Engr.; F. Moore, Sales 
Enegr.; H. Dickinson, Chief Electronics 
Engr. 





Varian Associates 
Instruments Div. 
Paio Alto, Calif. ................ ----1611, 1712 


New Products — Dual-purpose nuclear 
magnetic resonance spectrometer with 
associated twelve-inch magnet system; 
panel-mounted strip-chart recorder. 
Regular Products — Strip-chart recorder. 
Services — Produces nuclear magnetic 
resonance spectrometers and _ electron 
paramagnetic resonance spectrometers 
and their associated magnet systems, 
linear accelerators, and strip chart po- 
tentiometer recorders. Radio-frequency 
spectroscopy laboratories, staffed by ex- 
perienced chemists and physicists in the 
field, are maintained for research pur- 
poses and as an analytical service. 

In Attendance—E. H. Rogers, Sales Mer.; 
E. Vopat, Pub. and Display Mer.; D. 
Lansdon, Appl. Engr. Megr.; G. Watson, 
Appl. Engr.; H. Weaver, Research Physi- 
cist; W. Anderson, Research Physicist; 
M. Packard, Dir. of Research; D. Sands, 
Research Physicist. 


Veeder-Root, Inc. 
Hartford, Conn. 1508 


New Products — High speed electrically 
operated and mechanical counters for all 





special and industrial counting require- 
ments. Regular Products — Mechanical 
and electrically operated counters for spe- 
cial design requirements as well as in- 
strument-type industrial applications. 
Services—Qualified engineers will discuss 
your counting problems from design 
through delivery. 

In Attendance — G. L. Logan, Sales Mer. 
Counting Devices Div.; T. Nelson, Field 
Sales Mer. Counting Devices Div.; W. R. 
Soderquist, Field Engr.; R. W. Russell, 
Field Engr.; W. T. Heydt, Dist. Mgr.; R. 
W. Moller, Dist. Engr.; T. J. McLaughlin, 
Dist. Engr.; A. J. Russo, Dist. Engr. 


Victor Adding Machine Co. 
Chicago, Ill. a 


New Products — High speed serial and 
parallel entry; digit-matic printers; 
V-300-10 Translating Matrices for con- 
version of parallel coded digital infor- 
mation to uncoded time sequenced digits. 


In Attendance — R. R. Howard, Manag- 
er, Vic-Dar Div.; G. W. Hasbach, Mgr., 
Contract Section. 





The Victoreen Instrument Co. 





Volkers & Schaeffer Manufacturing 
Corp. 





WacLine, Inc. 
CN, II aiccsnscadcneeochsiuintaetlenenanll 427 


New Products—Electrical panel meters; 
electro-static voltmeters; a-c tachome- 
ters; d-c analytical! amplifiers; adjustable 
speed a-c drives. Regular Products—Mi- 
crowave instruments; dummy loads; 
tensiometers; adjustable speed drives. 
Services—Develops and produces custom 
drives for instrumentation, control, proc- 
essing and manufacturing. Manufactures 
special electrical instruments and controls 
for aviation and industry. 


In Attendance — W. A. Charbonneaux, 
Pres.; A. E. Carlson, Sales Engr.; C. H. 
Meuche, Sales Engr.; Dr. E. B. Johnston, 
Project Engr.; J. J. Velesky, Chief Engr.; 
E. T. Charbonneaux, Treas.; E. P. Wat- 
kins, Asst. Sales Mer. 


Walker, Groswelier & Co., Ltd. 
Cheltenham, England .................... 912B 
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>» exhibitors: 


Wallace & Tiernan Inc. 
I Ne he she ued 905 


New Products — V-notch chlorinators; 
Merchen pneumatic scale feeder. Regu- 
lar Products — Pressure indicators; ab- 
solute pressure indicators; vacuum gages; 
mercurial manometers; differential pres- 
sure indicators; precision instruments 
and gages. Services — Offers chlorina- 
tion equipment, chemical feeding and me- 
tering equipment and precision pressure 
sensitive instruments to the industrial 
and municipal fields. 


in Attendance — W. F. Haring. 


Warren Engineering Co. 





Broadway, N. J. en Nara 1 1007 
New Products — Electric motor operated 
valves. Regular Products — Vacuum 


breakers; diaphragm control valves; pres- 
sure reducing valves; temperature control 
valves; relief valves; pump governors; 
differential control valves. Services — 
Will design special valves for control 
service. Representatives located in 40 
principal cities. 


In Attendance — G. E. Breece, Pres.; F. 
H. Stephan, Vice Pres.; J. Pavkovic, Pur- 
chasing Agent; H. Wahl, Sales Engr. 


Charles F. Warrick Co. 
Sa HU TIIONG soca csi acess cnc cla eoecedce 912B 


Waterman Products Co., Inc. 





Pare. em... 1723 
New Products — Panelscopes; systems 
Rakscopes; computer Pocketscopes. Reg- 
ular Products -—- Oscilloscopes; Pocket 


scopes; Pulsescopes; Rakscopes; Rayonic 
cathode ray tubes. Services—Design and 
manufacture of small, portable, rugged- 
ized oscilloscopes and allied equipments. 
Design and manufacture of cathode ray 
tubes. 


In Attendance—W. J. Sharp, Mer. of 
Catalog Sales; J. M. Boyle, Comm. Ener.; 
J. Ward, Sales Engr. 


Watts Manufacturing Co., Inc. 
Ronceverte, West Virginia ............ 1005 


New F'roducts — Vapor fraction analyzer, 
temperature control. Regular Products— 
Cloud and pour test unit; electronic de- 
fect detector; thermometer calibration 
stand; portable temperature test stand; 
water conditioner; explosion proof ter- 
perature control and indicator. Services 
—Design and fabrication of laboratory and 
industrial testing equipment to meet cus- 
tomer specification and requirements in 
the fields of extreme temperature testing, 
hydraulics and pneumatic testing, elec- 
tronics, and instrumentation. 

In Attendance — J. S. Watts, Pres.; R. C. 
Taggart, Chief Engr.; E. C. Sanders, Com- 
mercial Sales; D. L. Camblin, Engineer- 
ing Sales; H. Rothwell, Project Engr.; D. 
S. McQueen, Sec’y. 
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Waugh Engineering Co. 
Van Nuys, Calif. 1719 


New Products — Transistorized airborne 
flow rate and total flow indicator; 3-chan- 
nel pulse rate converter; sub-miniature 
transistorized pulse rate converter; 11 in. 
airborne propellant flow pickup. Regular 
Products — Flow pickups; flanged type 
flow pickups. 

In Attendance — C. W. Waugh, Pres.; 
A. C. Catland, Sales Mer.; J. M. Muhle- 
man, Chief Mech. Engr. 





Weatherhead Company 
Fort Wayne, Indiana .................. 227-228 


Products — Industrial fittings and hose- 
power operative swaging machine making 
hose assemblies. 


W. M. Welch Mfg. Co. 
SN IT dade Rihicesendithonicepsswiseschanoncinclstinsilonil 423 


New Products — Densichron 10 photome- 
ter; vented exhaust duo seal pumps; 
densichron 2 photometer; color densi- 
tometer. Regular Products—Densichron 
photometer; electrical measuring instru- 
ments; duo seal vacuum pumps; labora- 
tory scales. 


In Attendance — R. C. Hoffman, Sales 
Dept.; J. Gutsmiedl, Sales Dept.; C. Wil- 
liams, Sales Dept 


West Instrument Corp. 
IN GOR ci ciaieccqeiintconbbincntsarhieneoicuysiaoweil 625 


New Products—Plug-in temperature con- 
trol; tubeless temperature recorder; multi- 
point temperature indicator; thermocouple 
switch. Regular Products—On-off tem- 
perature controls; proportioning tempera- 
ture controls; temperature indicators; 
three position temperature controls; high 
limit temperature controls; stepless tem- 
perature controls. 


In Attendance—R. K. West, Pres.; W. C. 
West, Jr., V. P.; A. J. Willer, Ass’t. Sales 
Mer.; N. Bragar, Sales Engr.; F. Gamble, 
Sales Engr.; H. Hemming, Sales Engr.; 
S. Lee, Sales Engr.; E. E. Whitaker, Sales 
Ener.: G. M. Tow, Sales Engr. 


Weston Electric Co. 
i TR, 


New Products — Multi- aE recorder; 
high speed recorder; analog-digital con- 
verter; miniature clamp volt-ammeter; 
automatic speed change sensing system. 
Regular Products — Single point record- 
er with elec. control; mechanical instru- 
ments; miniature recorders, elec. and Bi- 
metal; sensitive relays; bi-metal ther- 
mometers; electric tachometers; portable 
test equipment. 


In Attendance — W. H. Steinkamp, Vice 
Pres. Sales; R. A. Schlegel, Ind. Inst. 
Sales Mer.; R. K. Putnam, Electrical Inst. 
Sales Mer.; J. D. MacNamara, Field Sales 
Mer.; C. B. Denton, Adv. Megr.; W. H. 
Westphal, Daystrom Int’l. Mer.; L. Van 
Blerkom; J. W. Devine; J. M. Edmonds, 
E. T. Oettinger, W. J. Healey, N. Y. Dist. 
Mer.; C. B. Sunderland, H. F. Raub. 


Wheelco Instruments Diy, 
Barber-Colman Co. 


Rockford, Ill. o-+-asoeseescensesstemmsll 
New Products | _ “Reset “devices ‘tor 
corder-controller; non- indicating ¢ 
ler. Regular Products — Potent 
recorders; pyrometer controllers, 
ices — Manufacture, sales and 
of control systems. Y 
In Attendance — H. H. Kiechheter, j 
Mer.; H. EB. Shugars, Sales Pre 
Coordinator; B. Ramthun, Appl. 
H. Proske, New York Mgr. 



























Wiancko ere Comenn 
Pasadena, Calif. . ee 


New Products — ‘Frequesnn modi 
oscillators; forced balance transducer; a 
celerometer (low natural frequency); ah 
borne carrier system. Regular P. 
Pressure pickups; force pickups: 
celerometers; carrier oscillators; d 
lators. Services — Dynamic m 
equipment, analog systems, digital § 
tems, instrument development, 
ing. 

In Attendance—C. N. Mathieu, VY. 
Gen. Mer.; L. W. Hart, Dir. of 
O. K. Kowallis, Ass’t. Ch. Engr; & 
Spurlock, Sup. Elec. Prod. Dept.; I 
Unger, Field Rep.; L. V. Sokol, 
Engr. 


ee | 


Wild Heerbrugg Instruments, Ine, 
Port Washington, New York ....... 


New Products — Complete line of 
tory and research microscopes. 
Products — Optical surveying instru 
(transits, levels and theodolites); 
tooling instruments; precise 
for checking of gears, rotary tables, 
Services — Complete service and 
facilities under the supervision of f 
trained specialists. 


In Attendance — H. P. Tanner, 
H. K. Haselbach. 


Woodward Governor Co. 
Rockford, Ill. wibebocbinad -<sss 


Regular Products — PG | governors Wu 
8 governors; UG 32 governors; 

nors. Services — Engineering and ¢ 
application of hydraulic governors 9 
prime movers. Service replacement 
ernors. Field service personnel. 
In Attendance — G. W. Taylor, Mgr. 2 
sel Engine, Gas Engine & Steam Tw 
Gov. Dept.; G. F. Drake, Vice Pret 
Charge of Eng’g.; N. Noling, Mgr. 
& Service. 


Zephyr Manufacturing Co., Inc. 
Inglewood, Calif. .............-..--+-+ 
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INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 


(CLEVELAND 


The Instrument Society of America continues its presen- 
tation of the world’s leading Technical Conference and 
Exhibit for the instrument and automatic control in- 


dustry. 


Plans are now underway to make the 1957 Cleveland 
**[SA”’ Show the year’s highlight for manufacturers and 
; users of industrial and scientific instruments and auto- 
de mation equipment. 


“You see it first at the ISA Show— The Instrument Industry Show!” 
12th Annual Instrument-Automation Conference & Exhibit 
Cleveland, Ohio, Auditorium, September 9-13, 1957 











FOR INFORMATION CONTACT FOR EXHIBIT SPACE CONTACT 
William H. Kushnick Fred J. Tabery 
Executive Director Exhibit Manager 
313 6th Ave. 3443 So. Hill St. 
Pittsburgh 22, Pa. Los Angeles 7, Calif. 
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What Does ISA 
Membership Offer Me? 


7 Professional Growth tio 


ISA is the only national professional and technical Society devoted exclusively to the 
field of instrumentation, automatic control and automation. A young and dynamic 








Society, ISA is solidly growing with our nation’s most vital technology. po 
2 git 
. . Pa 
. Technical Information ica 
é ISA publications such as the ISA JOURNAL, annual conference proceedings, regional vs 
and sectional proceedings offer you the latest authoritative information in the field of ica 
; measurement, testing, data handling, computers, automatic control, telemetering and in 
i systems engineering. ~ 
* ge 
7 Education and Training Aids “ 
A ISA films, training guides, and Section sponsored courses provide the engineer, techni- co 
: cian, and marketing specialist specific assistance to better know his job and prepare for “ 
new opportunities. 
N. 
i é 
4 . Practical Know-How . 
| Ini 
: ISA meetings, clinics, and personal contacts offer you exchange of ideas and help in TS 
solving your day-to-day problems. Publications give you case histories, experiences Te 
of authorities, and valuable references from horizonal and vertical views — specific in- As 
strument types and industry applications. 
’ In 
y Standardization Data ‘ 
You and your company can contribute to and benefit from ISA Recommended Prac- i 
tices, which are rapidly becoming the accepted instrument industry standards for de- Bi 
sign, performance, application, testing, and maintenance of instruments, controls, and 
systems. 
; é Personal Contacts ; 
: Local, Regional, and National ISA meetings offer you the opportunity to meet and I 
talk with a wide range of people with common interests and problems. There's noth- ; 
ing more valuable than making new friends who are in your field of endeavor. 
ese . 
7 Job Opportunities | 
National and Section ISA Employment Registers provide you with i:ee service when t 
you are interested in a new job opportunity. 
; 
. ese ] 
8 Leadership Recognition 


Local Section activities, regional meetings, and National Society activities offer ycu op- 
portunities to serve in administrative and technical capacities for wider recognition in 
your professional field. 


as ek ae CT 


VISIT ISA BOOTH 106 FOR COMPLETE : 
: MEMBERSHIP INFORMATION AND APPLICATION FORMS 


4 or fill out Readers Service Card on page 215A in this issue 
and mail for complete information on ISA membership. 


JOIN ISA—IT WILL PAY YOU CAREER DIVIDENDS 
Instrument Society of America * 313 Sixth Avenue * Pittsburgh 22, Pa. 
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jin ANNUAL ISA INSTRUMENT-AUTOMATION CONFERENCE & EXHIBIT, New York City Coliseum, Sept. 17-21, 1986 


All Technical Sessions will be conducted at the Coliseum 
th the exception of the opening session on Instrumenta- 


a in the International Geophysical Year which will be 


held at the Statier Hotel. 

Technical Sessions include over 100 papers at meetings 
conducted by ISA National Committees; Management Sym- 
posium and Luncheon; Computers Symposium; Human En- 

eering Sessions; Education Symposium; University 
Panel Discussion; sessions by American Society of Mechan- 
ical Engineers — Instruments and Regulators Division; 
and co-sponsored sessions by ISA, American Rocket Society 
and U. &. National Committee on the International Geophys- 
ical Year. The sessions are listed below and on the follow- 
ing pages by date and hour with subject, paper titles and 
speakers. 

All ISA Conference program activities are under the 
general direction of Richard N. Pond, of Taylor Instrument 
Cos., Rochester, N. Y., National ISA Vice-President in 
charge of the Technical Division. Program planning and 
coordination is carried on by the Technical Program Com- 
mittee headed by Philip M. Flemjng, of E. 1. duPont de- 
Nemours, Wilmington, Del. ‘ 


National ISA Committee Chairmen in 1956 Annual Confer- 


ence 


instrument Operation and Maintenance, J. C. Groenewegen, 
Shell Chemical Corp., Torrence, Calif. 

Subcommittee 1956 Instruments Maintenance Clinic, Edward 
M. Feeley, Trinity Equipment Co., Roselle Park, N. J. 
Testing Instrumentation, D. J. DeMichele, Battelle Memorial In- 

stitute, Columbus, Ohio 
Sees Serumensation, T. C. Wherry, Phillips Petroleum Co., 
esville, Okla. ; : 
Subcommittee 1956 Analytical Instruments Clinic, T. R. Vick 
Roy, E.I. du Pont de Nemours, Wilmington, Del. 

Instrumentation for Inspection and Gaging, J. A. Harrington, 
DoAll Co., Des Plaines, [Il. 
instrumentation for Production Processes, Louis Gess, Minne- 
apolis-Honeywell Regulator Co., Philadelphia, Pa. 
instrumentation for Transportation, John J. McDonald, Con- 
solidated Electrodynamics Co., Pasadena, Calif. 
Biological and Medical Instrumentation, Raymond A. Jonnard, 
Patterson General Hospital, Paterson, N. J. 





* Monday, Sept. 17, 10:00 a.m. 


ISA-IGY-ARS Symposium on Instrumentation in IGY 

Hotel Statler—Penn Top 
Session Chairman: W. A. Wildhack, Nat'l. Bureau of 
Standards, Washington, D. C. 
Session Recorder: R. E. Wendt, Jr., Westinghouse Electric Corp., 
Pittsburgh, Pa. 


Welcome 
by Robert T. Sheen, ISA President 
E. W. Engstrom, General Chairman 


The International Geophysical Year 
Dr. Joseph Kaplan, Chairman, U. S. National Committee 
for the IGY 


The Role of Instrumentation in Scientific Research Pro- 
grams 

A.V. Astin and W. A. Wildhack, National Bureau of Stand- 
ards, Washington, D. C. 


The Earth Satellite Program of the U.S.A. 
Richard W. Porter, General Electric Co., Schenectady, N. Y. 


> Monday, Sept. 17, 2:00 p.m. 


ISA-IGY-ARS Symposium on Instrumentation in IGY 

Room 324 
Session Chairman: C. W. Marsel, New York University, 

York, N. Y. 


September 1956 


Nuclear Radiation Instrumentation, William Ladniac, Oak Ridge 
National Laboratories, Oak Ridge, Tenn. 
Physical Properties Measurement, Martin P. Cornelius, Interna- 
tional Harvester Co., Chicago, Ill. 
Aeronautical Instrumentation, Floyd Simpson, Industrial Engi- 
neering Corp., Louisville, Ky. 
Computers and Data Handling, R. E. Wendt, Jr., Westinghouse 
Electric Co., Pittsburgh, Pa. 
Subcommittee 1956 Data eg my? Workshop, Donald P. 
Prell, Benson Lehner Corp., Los Angeles, Calif, 
Subcommittee 1956 Computer Symposium, F. W. Ludwig, 
Burroughs Corp., Philadelphia, Pa. 
Education, B. P. McKay, University of Tennessee, Memphis, 
Tenn. 
Sections & Membership, Thomas W. Waldrop, Republic Flow 
Meter Co., Atlanta, Ga. 
Employment, A. J. Waldron, Catalytic Construction Co., Phila- 


delphia, Pa. 

Pioneering in Instrumentation, E. A. Adler, United Engineers 
& Constructors Co., Philadelphia, Pa. 

Exhibitors Advisory, A. R. Floreen, Leeds & Northrup Co., 


Philadelphia, Pa. 
Human Engineering, Max W. Lund, U. 8S. Navy, Washington, 
D 


, = 
Instrument Industry, Henry F. Dever, Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa. 
ARS-IGY Liaison, W. A. Wildhack, National Bureau of Stand- 
ards, Washington, D. C. 


R. E. Claridge, of Taylor Instrument Cos., Rochester, 
N. Y., is Chairman of the American Society of Mechanical 
Engineers, Industrial Regulators Division. The ASME-IRD 
Executive Committee will meet Sunday, September 16 at 
the New Yorker Hotel, 2:00 P.M. 


Authors’ Breakfast 

There will be a breakfast for Technical Session speakers, 
chairmen and recorders on Tuesday, Wednesday and 
Thursday of Show Week at the Statler Hotel, 7:45 A.M. 
There will be a breakfast for authors in the Opening Ses- 
sion (IGY) at the Statler Hotel on Monday at 8:30 A.M. 


No Conference Preprints 

There will be no preprints of Conference papers. Pro- 
ceedings of the entire Technical Sessions are included as a 
part of the registration fee for Technical Sessions. Copies 
may be purchased at $5.00 for members and $8.00 for non- 
members by those who don’t register for the Conference 
Programs. 


Session Recorder: W. Burns, Long Island Lighting Co., 
Mineola, N. Y. 

Scientific Instrumentation In IGY Satellites 

H. Friedman, Naval Research Laboratory, Wash., D. C. 


The Minitrack System 
John T. Mengel, Naval Research Laboratory, Wash., D. C. 


Instrumentation For the Optical Observation of the IGY 
Satellites 


Fred L. Whipple and J. Allen Hynek, Smithsonian Astro- 
physical Observatory, Cambridge, Mass. 


Computations for Vanguard Satellite 
Paul Herget, Cincinnati Observatory, Cincinnati, Ohio 


ASME Instruments and Regulators Division 

SESSION | Roem 410 
Session Chairman: Bruce D. Hainsworth, the Foxboro Co., 
Foxboro, Mass. 

Vice Chairman: Lawrence E. Smith, The Bristol Co., 
Waterbury, Conn. 


The Effect of a Logarithmic Element In An Otherwise 
Linear Process Control System (56-IRD-19) 


G. L. d@’Ombrain and A. Rashwan, Battersea Polytechnic, 
London, England 
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An Analytical Study Of Linearized Industrial Process Con- 
trollers (56-IRD-23) 

D. D. Nye, Jr., Robertshaw-Fulton Controls Co., Philadel- 
phia, Pa. and R. Y. Paradise, Kearfott Co., Inc., Clifton, N. J. 


Application Limits and Accuracies of Control Valve Flow 
Coefficient Cv (56-IRD-22) 

D. J. Lin and A. J. Hanssen, Black, Sivalls & Bryson, Inc., 
Tulsa, Okla. 


Analysis Instrumentation—SESSION I—Optical Methods 
Analysis Room 262 
Session Chairman: Elliott H. Woodhull, Sr. Development En- 
gineer, The Perkin-Elmer Corp., Norwalk, Conn. 

Session Recorder: R. L. Chapman, Application Engineer, Liston- 
Becker Plant, Beckman Instruments, Inc., Springdale, Conn. 


A Refractometer for Continuous Process-Stream Analysis 
(56-1-1) 

L. G. Glasser, D. J. Troy, E. I. duPont deNemours & Co. 
Inc., Wilmington, Delaware 


The Refractometer— A New Analytical Tool for Process 
Control (56-1-2) 

P. W. Collyer, Barnes Engineering Company, Stamford, 
Conn. 


Non-dispersive Infrared Analyzer of High Stability and 
Sensitivity (56-1-3) 

Ralph H. Ostergren, Beckman Instruments, Inc., Fullerton, 
California 


Differential Photoelectric Colorimeter for Continuous Proc- 
ess Control (56-1-4) 

N. S. Waner, Hallikainen Instruments, Berkeley, Calif.; 
F. B. Rolfson, Shell Development Co., Emeryville, Calif. 


Instrumentation for Production Processes—SESSION | 

Room 408 
Session Chairman: Marvin Gade, Instrument Coordinator, 
Kimberly-Clark Corp., Neenah, Wisconsin 
Session Recorder: Louis G. Good, Application Engineer, Panellit, 
Inc., Skokie, Illinois 


Unique Applications in the Pulp and Paper Industry (56-2-1) 
Donald B. Scrivens, Taylor Instrument Companies, Roches- 
ter, N. Y. 


Load Cells and Instrumentation for Industrial Weighing 
Problems (56-2-2) 
David V. Vandeventer, Leeds & Northrup Co., Phila., Pa. 


Biological and Medical Instrumentation—SESSION | 

Room 407 
Session Chairman: To Be Announced 
Session Recorder: To Be Announced 


Recent Developments in Photoelectric Polarimetry (56-3-1) 
Hellmuth Rudolph, O. C. Rudolph & Sons, Caldwell, N. J. 


Measurement of Film Thickness by Optical Methods of 
Polarimetry (56-3-2) 
Alexander Rothen, Rockefeller Institute, New York, N. Y. 
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Photo Counters of Chromatographic Densitometry jn the 


U. V. Region (56-3-3) a0 
T. Duane Price, Columbia University, New York City, y Y Sess 
Verr 
A New Apparatus for Three Phase Counter-Current Frag, 
tionation (56-3-4) $ 
Alfred Henley, National Instrument Laboratories, Ine, os 
Riverdale, Maryland. a 
A New Heat-Flow Transducer for Physiological and Medi. 
cal Research (56-3-5) Ext 
Alfred Henley, National Instrument Laboratories, Ine, vat 
Riverdale, Maryland. Irvi 
Ha’ 
Sor 
Ga 


* Tuesday, Sept. 18, 9:30 a.m. ore 


ISA-IGY-ARS Symposium on Instrumentation in IGY An 
Room 324 
Session Chairman: J. B. H. Kuper, Brookhaven Nat’! Labor. Ses 
atories, Upton, N. Y. Co 
Session Recorder: H. H. Johnson, Consolidated Edison Co, Se: 


New York, N. Y. Th 
Instrumentation in the Meteorological Program of the IGY M: 
G. D. Cartwright, Chief Development Engineer, US Weather He 
Bureau, Washington, D. C. Ps 


Instrumentation in the Oceanographic Program of the IGY 
Dr. Allyn C. Vine, Woods Hole Oceanographic Institution, D 


Woods Hole, Mass. Ri 
Rocket Instrumentation For The International Geophys: Ir 
cal Year G 


Peter H. Wyckoff, Geophysics Research Directorate, Air 
Force Cambridge Research Center, Air Research and De 
velopment Command 


ee op 


Instrumentation in the Solar Activity Program of the IGY 
Dr. John W. Evans, Upper Air Research Observatory, Sut 
spot, N. M. 


P 

Instrument Operation and Maintenance—SESSION |! : 

Room 410 f 

Session Chairman: J. C. Groenewegen, Shell Chemical Corp, : 

Torrance, Calif. f 

Session Recorder: S. C. Richardson, Elect. G Phys. Standards 
Engr., General Electric Co., Schenectady, N. Y. 


Total Measurements Service (56-41) 
Herbert W. Oksala, General Electric, Pittsfield, Mass. 


Moving Wire Temperature Measurements (56-4-2) 
L. A. Maselli, Arthur J. Ryan, General Electric Co., Sche 
nectady, N. Y. 


Flexible Temperature Control by Use of Portable Contre 
lers and Plug-in Connections (56-4-3) 
Russell V. Fisher and A. F. Welch, General Motors Re 
search Staff, Detroit, Mich. 
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“Testing lestrementation—SESSION I—Strain Measurements 


Room 414 
ion Chairman: John F. Potts, Jr., Development Engineer, 
Union Carbide Nuclear Co., Oak Ridge National Lab., Oak Ridge, 


coe Recorder: Frank Myers, General Electric Co., Burlington, 


Vermont 


A Self-Balancing Strain Indicator (56-5-1) 
Wilfred E. Thompson, David Taylor Model Basin, Washing- 


ton, D. C. 


External Strain-Gage Instrumentation at Transient Ele- 
vated Temperatures (56-5-2) 

irving Sherlock, Robert C. Geiger, Northrop Aircraft, Inc. 
Hawthorne, Calif. 


Some Measurements of Rocket Blast Effects Using Strain 
Gages (56-5-3) 

Edward Madden, Engineer Research and Development Lab- 
oratories Fort Belvoir, Virginia 


Analysis Instrumentation—SESSION II, Control Systems 

Room 262 
Session Chairman: R. P. Bigliano, E. 1. duPont deNemours & 
Co., Experimental Station, Wilmington, Delaware 
Session Recorder: Elliott Woodhull, Sr. Development Engineer, 
The Perkin-Elmer Corp., Norwalk, Conn. 


Mass Spectrometers in Process Control (56-6-1) 
Henry Landsberg, Consolidated Electrodynamics Corp., 
Pasadena, California 


Digital Instrumentation for Process Control (56-6-2) 
Robert K. Stern, Fischer & Porter Co., Hatboro, Pa. 


Introduction to Sampled Data Systems (56-6-3) 
Gene F. Franklin, Columbia University, New York, N. Y. 


Dynamic Analysis of Composition Control System (56-6-4) 
D. M. Mraz and Carl Sanders, E. I. duPont deNemours & 
Ce., Inc., Newark, Del. 


Instrumentation for Production Processes—SESSION II 


PROCESS CONTROL Room 408 
Session Chairman: Robert Robinson, Instrument Engineer, 

Fluor Corporation, Los Angeles, Calif. 

Session Recorder: R. R. Click, Instrument Engineer, Magnolia 
Petroleum Co., Dallas, Texas 


Automatic Control of a Heat Exchanger (56-7-1) 

V. V. Tivy, Bruce D. Hainsworth, The Foxboro Company, 
Foxboro, Mass. and H. M. Paynter, Pi-Square Engineering 
Co., Cambridge, Mass. 


Dynamics of a Chemical Reaction (56-7-2) 
Edward W. James, E. I. duPont deNemours & Co., Inc. 


Instrumentation for A Nuclear Powered Electrical Gener- 


ating Station (56-7-3) 
Burns E. Woodward, General Electric Co., San Jose, Calif. 
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Physical Properties Measurement—SESSION | 

Room 407 
Session Chairman: To Be Announced 
Session Recorder: To Be Announced 


A Six-Channel, 10-Megacycle Chronograph for Detonation 
Velocity Measurements (56-8-1) 

Loren E. Bollinger, The Ohio State University, Columbus, 
Ohio 


Precise Measurements of Dielectric Constant Over Wide 
Ranges of Frequency and Temperature (56-8-2) 

Arnold H. Scott, National Bureau of Standards, Washing- 
ton, D. C, 


Measurement of the Resistance-Strain Relation and Pois- 
son’s Ratio for Copper Wires (56-8-3) 

Thomas E. Wells, National Bureau of Standards, Washing- 
ton, D. C. 


ISA-McGraw Hill University Panel—New Instrumentation by 
Educational Institutions Room 272 
Session Chairman: B. P. McKay, Univ. of Tennessee, 
Memphis, Tenn. 

Session Recorder: Wm. Vannah, Control Engineering, 

New York, N. Y. 

Panel Members 


R. M. Phelan, Cornell University, Ithaca, N. Y., Charles E. 
Renn, Johns Hopkins University, Baltimore, Md., E. F. 
MacNichol, Jr., Johns Hopkins University, Baltimore, Md., 
James Reswick, Mass. Institute of Technology, Cambridge, 
Mass., Raymond Pepinsky, Pennsylvania State University, 
University Park, Pa., Preston Clement, Princeton Universi- 
ty, N. J., R. S. Spence, Rensselaer Polytechnic Institute, 
Troy, N. Y., Alan Slocombe, Tufts College, Medford, Mass., 
John E. Gibson, Yale University, New Haven, Conn. 
ASME Instruments and Regulators Division 


, Tuesday, Sept. 18, 2:00 p.m. 


ISA-IGY-ARS Symposium on Instrumentation in IGY 

Room 324 
Session Chairman: Capt. E. B. Roberts, U. S. Coast and Ge- 
odetic Survey, Washington, D. C. 
Session Recorder: W. L. Crosby, Consolidated Edison Co., New 
York 


Some Aspects of the Airglow Instrumentation for the IGY 


L. R. Megill, National Bureau of Standards, Boulder, Colo- 
rado 


Instrumentation In The Cosmic Ray Program In the IGY 
Robert C. Haymes, New York University, New York, N. Y. 


Instrumentation For the U. S. Geomagnetic IGY Program 
Elliott B. Roberts, Coast and Geodetic Survey 


Instrumentation in the lonospheric Physics Program of the 
IGY 
Jack N. Brown, Barker-Williamson, Inc., Bristol, Pa. 


Longitudes and Latitudes 
Dr. Wm. Markowitz, U. S. Naval Observatory, Washington, 
D. C. 


ASME Instruments and Regulators Division—SESSION II 
Room 410 

Session Chairman: William E. Vannah, Control Engineering, 

McGraw Hill Publishing Co., New York, N. Y. 

Session Vice-Chairman: R. S. Lovett, E. |. duPont deNemours 

G&G Co., Wilmington, Del. 
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The Application of an Analog Computer to the Measure- 
ment of Process Dynamics (56-IRD-20) 

Percy E. A. Cowley, Shell Development Co., Emeryville, 
Calif. 


Criteria For Validity of Lumped Parameter Presentation 
of Ducting Airflow Characteristics (56-IRD-21) 
Theodore R. Stalzer and George J. Fiedler 


Testing Instrumentation—SESSION |I|—Vibration Measurements 
Room 414 

Session Chairman: G. N. Krouse, Krouse Testing Machine Co., 

Columbus, Ohio 

Session Recorder: Charles Duckwald, General Electric Co., 

Schenectady, N. Y. 


High Temperature Characteristics of a Lead Metaniobate 
Accelerometer (56-10-1) 

R. A. Moore, D. B. Connelly, General Electric Co., Schenec- 
tady, N. Y. 


Development and Use of a Device for the Measurement of 
Vibration Amplitudes and Phase Angles (56-10-2) 

John P. Kearns, Applied Physics Lab., Johns Hopkins Un. 
Silver Spring, Maryland 


Strain Measurement 
(56-10-3) 

Louis B. Weckesser, Applied Physics Laboratory, Silver 
Spring, Maryland 


in Multifrequency Fatigue Tests 


Analysis Instrumentation—SESSION I1I—New Techniques 
Room 262 


Session Chairman: Ralph Munch, Monsanto Chemical Co., St. 
Louis, Mo. 
Session Recorder: 


Bartlesville, Okla. 


K. V. Kratachvil, Phillip’s Petroleum Co., 


Radiological Gas Analyzer for Ammonia Plant Streams 
(56-11-1) 

V. N. Smith, D. J. Pompeo, Shell Development Company, 
Emeryville, California 


Gas Chromatography in Plant Streams (56-11-2) 
D. H. Fuller, The Foxboro Company, Foxboro, Mass. 


A New Ratio Infrared Analyzer with Compensation for 
Sample Cell Dirt and Interfering Compounds (56-11-3) 

Max D. Liston, A. J. Andreatch, C. Beebe, Liston-Becker 
Plant, Beckman Inst., Springdale, Conn. 


A Continuous Oxygen Analyzer and Recorder With Auto- 
matic Recalibration (56-11-4) 

M. G. Jacobson and F. J. DeLuca, Mine Safety Appliances 
Company, Pittsburgh, Pa. 


Biological and Medical Instrumentation—SESSION II 

Room 407 
Session Chairman: Arthur MacNeill, Buffalo, N. Y. 
Session Recorder: To Be Announced 


An Automatic Particle and Bacterial 
(56-12-1) 

H. P. Mansberg, C. Berkley, Allen B. Du Mont Laboratories, 
Inc., Clifton, N. J. 


Colony Counter 


Processing of Quantitative Biological Data for Microscan- 
ning Systems (56-12-2) 

Walter Tolles, Airborne Instruments Laboratories, Mineola, 
Long Island, N. Y. 
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Internally Referred System for Interferential Refractom, 
ter Recorder (56-12-3) 
R. Jonnard, Paterson General Hospital, Paterson, N, J 


Research on Mechano-electronic Transducer Blood Prey 
sure Manometers (56-12-4) 

Carl Johan Clemedson, M.D., Hjalmar Pettersson, Research 
Institute of National Defense, Sundbyberg, Sweden 


Nuclear Radiation Instrumentation—SESSION | 

R 
Session Chairman: W. J. Ladniak, Supt. Inst. G Controls 
Union Carbide Nuclear Co., Oak Ridge National Lab., ¥ 
Oak Ridge, Tenn. 
Session Recorder: S. Malaker, Daystrom Instrument Co. 
Elizabeth, N. J. 


Servomechanism For Manipulator (56-13-1) 
Akira Nomoto, Chuo University, Tokyo, Japan 


The Use of Resistance Strain Gages in Obtaining Artificis 
Feel for a Remote Positional Servomechanism (56-132) 
C. H. Weaver, Univ. of Tenn., Knoxville, Tennessee, aj 
Stanley Sporn, Norden-Ketay, Norden Labs Div., White 
Plains, New York 


Instrumentation and Controls For The Homogeneous Re 
actor Test (56-13-3) 

D. S. Toomb, Oak Ridge National Laboratory, Oak Ridge, 
Tenn. 


Instrumentation and Control of the Experimental Boiling 
Water Reactor Power Plant (56-13-4) 

Walter C. Lipinski and Robert L. Ramp, Argonne National 
Laboratory, Lemont, Illinois 


Education Committee—Symposium—Ways and Means to |n- 
crease the Training of Manpower in Instrumentation 

Room 273 
Session Chairman: B. P. McKay, Director, Instr. Div., Univ. of 
Tenn., Memphis, Tennessee 
Session Recorder: John C. Melcher, Leeds & Northrup Co, 
Philadelphia, Pa. 


Role of Secondary Schools in Expanding Available Techn: 
cal Manpower (56-14-1) 
Paul Huss, The University of Akron, Akron, Ohio 


Role of Correspondence Training in Increasing Instrumen 
tation Manpower (56-14-2) 
William N. Richards, International Correspondence Schodls, 
Scranton, Pa. 


Expanding Instrument Manpower through Training of It 
dustrial Instrument Technicians (56-14-3) 
W. H. Furry, The Foxboro Company, Foxboro, Mass. 


Instrument Courses Sponsored by ISA Chapters and Instr 
ment Manufacturers 
A. T. Sherman, E. I. du Pont de Nemours, Wilmington, Dé 


Training College Graduates for Engineering Work in a 
Instrument Company (56-14-5) 
Edward R. Fiske, Leeds & Northrup Company, Phila., Pa. 


b Wednesday, Sept. 19, 9:30 a.m. 


Human Engineering—SESSION | Room 324 


Man As A Link In Complex Machine Systems 
G. H. Mowbray, Applied Physics Laboratory, Johns Hop 
kins University, Silver Spring, Md. 
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gineering In Air Traffic Control Tower Design 

E. Woodson, Convair, General Dynamics Corporation, 
gan Diego, Calif. and E. W. Davenport, Navy Electronics 
Laboratory, Washington, D. C. 


Operation and Maintenance—SESSION !!—Aero- 


nautical Industry Room 410 
Session Chairman: To Be Announced 


Session Recorder: To Be Announced 
Papers to be announced (56-15) 


Testing Instrumentation—SESSION I!i—Low Temperature 


(—250 F) Room 414 
Session Chairman: John T. Harvell, Arthur D. Little Co., 
Cambridge, Mass. 


Session Recorder: To Be Announced 


Problems in Designing and Operating High Field Cryogenic 
Magnets (56-16-1) 

Henry L. Laquer, University of California, Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 


Instrumentation of Low Temperature Separation Plants 


(56-16-2) 
J.T. Hugill, American Air Liquide Inc., New York, N. Y. 


Analysis Instrumentation — SESSION IV — Industrial ph Meas- 
urement and Control Room 262 
Session Chairman: Thomas J. Kehoe, Industrial Appl. Engr., 
Beckman Instruments, Inc., Fullerton, Calif. 

Session Recorder: Miss Marilynn E. Carlile, Sec. to Mgr. N. Y. 
Office, Beckman Instruments, Inc. 


The Control and Recording of pH in Small Scale Fermenta- 
tions (56-17-1) 

Robert Dworschack, A. A. Lagade and R. W. Jackson, 
Northern Utilization Research Branch, Peoria, Illinois 

A Rugged pH Control System (56-17-2) 

E. N. Shawhan, Sun Oil Co., Newtown Square, Pa. 


Panel Discussion—Problems in pH Measurement and Con- 
trol 

Jeff Payne, E. I. du Pont de Nemours & Co., Parkersburg, 
W. Va., Frank Dennison, Abbott Laboratories, Chicago, II1., 
J. C. Groenewegen, Shell Chemical Co., Torrance, Calif., 
Bruce Powell, California Research Corp., Richmond, Calif. 


Inspection and Gaging Instrumentation—SESSION | 

Room 407 
Session Chairman: To Be Announced 
Session Recorder: To Be Announced 


Papers to be announced (56-18) 


Instrumentation for Production Processes—SESSION I1i— 
Metals Room 273 
Session Chairman: J. H. Cuthbert, Plant Instrument Foreman, 
United States Steel Corp., Chicago 17, Illinois 

Session Recorder: R. L. Nickens, Reynolds Metals Co., 

Corpus Christi, Texas 


Production Control Through Quantometry in the Aluminum 
Industry (56-19-1) 


: > ee Alcoa Research Laboratories, New Kensing- 
on, Pa. 


Instrumentation for Heat Treating Furnace Atmosphere 
Analysis & Control (56-19-2) 
Wayne H. Besselman, Leeds & Northrup Co., Phila., Pa. 


The Measurement of Heavy Slurry Density (56-19-3) 
Bernard Rachlin, Minneapolis-Honeywell Reg. Co., Phila- 
delphia, Pa, 


Computers and Data Handling—SESSION | Room 408 
ion Chairman: R. E. Wendt, Jr., Senior Engineer, Westing- 
house Electric Corp., Pittsburgh 21, Pa. 


Recorder: William Conner, M-H Regulator Co., Phila- 
delphia, Pa, 
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Basic Data Procuring and Storage System for Demonstrat- 
ing Automatic Data Taking (56-20-1) 
W. T. Hage, Babcock & Wilcox Co., Alliance, Ohio 


Economic Scheduling Of Power Systems With Analog Com- 
puters (56-20-2) 
Saul B. Yochelson, Goodyear Aircraft, Akron, O. 


Verifying Analog Computer Solutions (56-20-3) 
W. C. Meilander, Goodyear Aircraft, Akron, O. 


Digital to Analog Converter (56-20-4) 
Michael Platzman, Taller & Cooper, Inc., Brooklyn, N. Y. 


» Wednesday, Sept. 19, 2:00 p.m. 


Human Engineering—SESSION II Room 324 


Procedural Analysis In Human Engineering Display Panels 
J. Hill, Naval Research Laboratory, Washington 25, D. C. 


General Design of Instructor Stations 
C. P. Seitz, and J. J. Regan, U. S. Naval Training Devices 
Center, Washington, D. C. 


Testing Instrumentation—SESSION IV—Research and 
Development Room 414 
Session Chairman: Charles Balleisen, Robertshaw-Fulton Con- 
trols Co., Anaheim, Calif. 

Session Recorder: Dr. R. B. Grant, Phillips Petroleum Co., 
Bartlesville, Okla. 


Evaluation of the Accuracy of the Potentiometer Method of 
Measuring Resistance (56-21-1) 

Robert E. McCallum & Jack L. Wilson, Sandia Corporation, 
Albuquerque, New Mexico 


Precision Components for Analog Computers (56-21-2) 
C. H. Single, Beckman Instruments, Inc., Richmond, Calif. 


Power Supplies for 60-Cycle Tests of Electrical Instruments 
and Meters (56-21-3) 

Francis L. Hermach, National Bureau of Standards, Wash- 
ington, D. C. 


Data Processing Equipment Used for Assay of Large Num- 
bers of Radioactive Samples (56-21-4) 
R. Gundelfinger, Research Specialties, Co., Berkeley, Calif. 


Digital Systems in The Aircraft Industry (56-21-5) 
William P. Hamilton, Leeds & Northrup Co., Phila., Pa. 


Analysis Instrumentation—SESSION V—X-Ray Spectroscopy 

Room 262 
Session Chairman: Dr. Andrew A. Sterk, Chief Development 
Engr., North American Phillips Co., Inc., Mt. Vernon, N. Y. 
Session Recorder: Frederick A. Behr, Applications Engineer, 
North American Phillips Co., Inc., Mt. Vernon, N. Y. 


The Use of an Automatic Spectrograph for Analysis of 
Stainless Steel (56-22-1) 

D. C. Miller, North American Philips Co., Inc., Mt. Vernon, 
New York 


Tin Coating X-Ray Thickness Gage (56-22-2) 
D. D. Doran, Bethlehem Steel Co., Bethlehem, Pa. 


Application of X-ray Spectrography To Chemical Control of 
A Continusus Smelting Operation (56-22-3) 

Bruce Walker and A. W. Dimond, Canadian Carborundum 
Co. Ltd., Niagara Falls, Ontario 


379 





RF SAR NST SIRE Or SSPE Tg Ng AEN 


: ies = ei ee eee 


analog 


Pag BS 


Bini 


spect Secale 
SSIES ty = Fra aaa 


Ses 








fhe Background in X-Ray Emission Spectrography (56-22-4) 
H. A. Liebhafsky, R. Edholm and P. D. Zemany, General 
Electric Co., Schenectady, N. Y. 


Use of X-Ray Emission For Continuous Analytical Control 
(56-22-5) 

E. Davidson, B. R. Boyd, Applied Research Laboratories, 
Glendale, Calif. 


Transportation Instrumentation—PANEL DISCUSSION—The 
Systems Concept of Instrumentation Room 273 
Session Chairman: Jack McDonald, Consolidated Electrody- 
namics Corp., Pasadena, Calif. 

Session Recorder: To Be Announced 


The Systems Concept of Instrumentation (56-23) 

A panel discussion 

Panel Chairman 

P. W. Knaplund, International Business Machines Corp., 
New York, N. Y. 

Panel Members 

Taylor Fletcher, Beckman Instruments, Inc., Fullerton, 
Calif., Neil M. Blair, Panellite, Inc., Skokie, Ill., Harry E. 
Burke, Consolidated Electrodynamics Corp., Pasadena, 
Calif. _J. W. O’Hara, Minneapolis-Honeywell Regulator Co., 
Philadelphia, Pa., J. L. Tecosky, CDC Control Services, Inc., 
Hatboro, Pa. 


Biological and Medical Instrumentation—SESSION III 

Room 407 
Session Chairman: Carl Berkeley, Allen B. DuMont Co. 
Clifton, N. J. 
Session Recorder: To Be Announced 


Low Frequency Analyzers in Electroencephalography 
(56-24-1) 

Dr. John F. Davis, Allen Memorial Institute, Montreal, 
Canada 


A New Photographic Method For Use in Radiation Isodose 
Computation (56-24-2) 

Walter S. Moos, and Glen H. Sandberg, University of IIli- 
nois, Chicago, Il. 


Apparatus For Electrophoresis Employing a Prismatic Cell 
(56-24-3) 

Gerson Kegeles, Clark University, Worcester, Mass., Walter 
Slavin, American Instruments Co., Silver Spring, Md. 


Aeronautical Instrumentation—Panel Discussion—Mitssile Flight 
Test Instrumentation Room 415 
Session Chairman: Floyd E. Bryan, Douglas Aircraft Co., Inc., 
Santa Monica, Calif. 

Session Recorder: To Be Announced 


Airborne Reference Junction For Thermocouple Type Tem- 
perature Sensor (56-25-1) 

Floyd E. Bryan, Douglas Aircraft Co., Inc., 
Calif. 


A Light Weight Compact Acceleration Switch for In-flight 
Calibration of Accelerometers (56-25-2) 

Thomas A. Perls, Richard I. Smith, Lockheed Aircraft Co., 
Van Nuys, Calif. 


Santa Monica, 


Low Range Pressure Transducers to Operate in a High 
Temperature, High Vibration Enviroment (56-25-3) 
Chester P. Ballard, North American Aviation, Inc., Downey, 
California 


Vanguard Rocket Instrumentation (56-25-4) 
Frank W. Phalen, The Glenn L. Martin Company, Balti- 
more, Md. 


Telemetering Methods For High Frequency Vibration 
Measurements (56-25-5) 
Parker Painter, Radiation, Inc., Orlando, Fla. 
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» Thursday, Sept. 20, 9:30 a.m. 


Management Symposium — Management Planning for Instry. 
mentation and Automatic Control 

Hotel New Yorker, North Ballroom 
Session Chairman: Robert J. Jeffries, Ass’t to President, Day. 
strom, Inc. 
Session Recorder: To Be Announced 
Management Symposium 
Management Planning For Instrumentation and Contro| 
Panel Members 
Dr. M. D. Whitaker, President, Lehigh Univ., Bethelem, 
Pa., R. F. C. Simpson, British Petroleum Ltd., J. E Ande. 
son Co., N. Y., N. Y., Engineering Div. Rep., R. P. Gene. 
eaux, Ass’t. to Chief Engr., E. I. du Pont de Nemours & Co, 
Wilmington, Del., Dr. Elmer W. Engstrom, Senior Executiy 
Vice-President, Radio Corporation of America, 30 Rocke 
feller Plaza, New York, N. Y. 
Management Luncheon 
Automation and Economic Stabilization 
Congressman Wright Patman, Texas 
Testing Instrumentation—SESSION V—General 

Room 414 

Session Chairman: Richard P. Wehrle, International Harvester 
Co., Chicago, Illinois 
Session Recorder: Orval Linebrink, Battelle Memorial Institute 
Columbus, Ohio 
Operation of 400 CPS Servo System (56-26-1) 
Ralph Klautsch, Arnold Engineering Development Center, 
Tullahoma, Tenn. 
A Dead Weight Loaded Barostat of High Stability (56-262) 
D. P. Johnson, National Bureau of Standards 
The Analytical Representation Of Piezo Electric Ceramics 
In Electromechanical Circuits (56-26-3) 
Sam Hanish, Gulton Manufacturing Co., Metuchen, N. J. 
Analysis Instrumentation—SESSION VI—Air Pollution Measure- 
ment Room 262 
Session Chairman: Dr. Leonard Greenburg, N. Y. C. Dept. of 
Air Pollution Control, New York, N. Y. 
Session Recorder: R. D. Eanes, Instrument Dev. Div., Leeds & 
Northrup Co., Philadelphia, Pa. 
The Sulfur Dioxide Autometer (56-27-1) 
M. Thomas, Stanford Research Institute, Menlo Park, Calif. 
Problems In the Detection of Airborne Pollutants (56-272) 
Morris Katz, Dept. of National Health & Welfare, Ottawa, 
Ont. 


Recording Colorimeters and Recording Spectrometers for 
Air Pollution Measurements (56-27-3) 

N. A. Renzetti and Lewis H. Rogers, Air Pollution Founda 
tion, Los Angeles, Calf. 


Instrumentation for Production Processes-—SESSION IV—Elec- 
tronics Room 408 
Session Chairman: Louis Gess, M-H Regulator Co., Brown In- 
struments Div., Philadelphia 44, Pa. 

Session Recorder: T. H. Pierson, Eggelhoff Engineers, Inc., 
Houston, Texas 

Electropneumatic Controls and Transmission Elements 
(56-28-1) 
R. Coles, D. D. Nye, R. F. Wernlund, Robertshaw-Fulton 
Controls Company, Phila., Pa. 

Title Not Available (56-28-2) 

R. A. Duncan, The H. K. Furguson Co., New York, N. Y. 
Frequency Response Analysis of A Fractionating Column 
(56-28-3) 
A. R. Aikman, Schlumberger Well Surveying Corp., Ridge 
field, Conn. 
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Transportation Instrumentation—SESSION I—Automotive 


Room 273 
Session Chairman: Carl R. Canfield, Borg-Warner Corp., Spring 
Division, Bellwood, Illinois. 
Session Recorder: John Harned, General Motors Corp., 
Detroit, Michigan 
instrumentation For Comparison of Automotive Compo- 
Harold R. Fisher, Products Development Laboratory, De- 
troit, Michigan 
instrumenting Vehicles In A High Production Vehicles 
Road Testing Operation (56-29-2) 
Joseph White and Sydney Rogers, Ford Motor Company, 
Dearborn, Michigan 
Automotive Proving Ground Instrumentation (56-29-3) 
p. C. Skeels, General Motors Proving Ground, Milford, 
Michigan 
Aeronautical Instrumentation—PANEL DISCUSSION—Ground 
Test Instrumentation Room 415 
Session Chairman: To Be Announced 
Session Recorder: To Be Announced 
Dynamic Pressure Measurement 
W. G. Brombacher, Nat’! Bureau of Standards, Washington, 
D. C. 
Problem Areas in Dynamic Pressure Measurement in Pro- 
pusion Research 
]. Warshawsky, NACA Flight Propulsion Lab., Cleveland 
Frequency Response Determination from Transient Test 
Data 
R. Bowersox, Jet Propulsion Lab., Calif. Institute of Tech., 
Pasadena 
Computers and Data Handling—Symposium on Computers 
Room 410 
Session Chairman: Frank W. Ladwig, Burroughs Corp., Special 
Machines Dept., Philadelphia, Pa. 
Session Recorder: Irving Lefkowitz, Instructor, Case Institute 
of Tech., Cleveland, Ohio 
The Digital Computer Field in Perspective (56-31-1) 
Dr. Alex Orden, Special Machines Dept., Burroughs Cor- 
poration, Detroit, Mich. 
Application of Computers to Business and Management 
Operations (56-31-2) 
Dr. E. M. Grabbe, Computer Systems Div., Ramo-Woold- 
ridge Co., Los Angeles, Calif. 


. Thursday, Sept. 20, 2:00 p.m. 


Analysis Instrumentation—SESSION VII—Air Pollution 

Room 262 
Session Chairman: Dr. Leonard Greenburg, N. Y. C. Dept. of 
Air Pollution Control, New York, N. Y. 
Session Recorder: E. L. Eckfeldt, Chemicals Res. Div., Leeds & 
Northrup Co., Philadelphia, Pa. 
A Versatile, Automatic Dosage Rate Recorder For Air 
Pollution Studies (56-32-1) 
Donald F. Adams, Homer J. Dana and Robert K. Koppe, 
Division of Industrial Research, Pullman, Washnigton 


Use of the Titrilog in Air Pollution Studies (56-32-2) 
Fred W. Thomas, U. S. Tennessee Valley Authority, Wilson 
Dam, Alabama 


Ultrasensitive Conductometric Measurement of Sulfur Di- 
oxide in Air (56-32-3) 

Morris B. Jacobs, M. M. Braverman and S. Hochheiser, 
Dept. of Air Pollution Control, New York, N. Y. 


Instrumental Techniques Used in Air Pollution Training 
and Research at the R. A. Taft Sanitary Engineering Center 
(56-32-4) 

Charles D. Robson and H. Steveson, United State Public 
Health Service, Cincinnati, Ohio 
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Analysis Instrumentation—SESSION ViIl—Electronic 

Room 324 
Session Chairman: Chalmer E. Jones, Gen'l Mgr., Daystrom 
Systems Div., Daystrom, Inc., LaJolla, Calif. 
Session Recorder: Dallas Russell, Chief, Engine Test Facility, 
Arnold Engineering Co., Tullahoma, Tenn. 
An Automatic Sequence Controller and Test Programmer 
(56-33-1) 
Martin Klein, Rocketdyne, Canoga Park, California 
Application of Ferristor Type Saturable Reactors to Digital 
Instrumentation (56-33-2) 
Carl L. Isborn, Beckman Instruments, Inc., Berkeley Divn., 
Richmond, California 


Linearization Functions in Process Control Systems 
(56-33-3) 

W. K. McGregor, Aro., Inc., Tullahoma, Tennessee 

Analog Computers in Process Control (56-33-4) 

George A. Bekey, Berkeley Division, Beckman Instruments, 
Inc., Richmond, Calif. 


Instrumentation for Production Processes—SESSION V—Food 
Room 408 

Session Chairman: C. W. Stidger, Engineering Research Dept., 

Gerber Products Co., Oakland, Calif. 

Session Recorder: D. S. Campbell, Mgr., Project Engineering, 

Camden, N. J. 

Advances In Measurement and Control of Food Process 

Variables (56-34-1) 

Wm. Scarlett, Minneapolis-Honeywell Reg. Co., Phila., Pa. 

A New Fiour Moisture Tester and Recorder (56-34-2) 

J. A. Day, Pillsbury Mills, Inc., Minneapolis, Minnesota 


Transportation Instrumentation—SESSION 1!1—Pipeline 

Room 273 
Session Chairman: Theodore C. Schroeder, Union Switch & 
Signal Div., Pittsburgh, Pa. 
Session Recorder: John Harned, General Motors Corp., 
Detroit, Mich. 
Remote Digital Positioning of Controller Set Point for the 
Control of Compressor Station Discharge Pressure (56-35-1) 
R. W. Smith, Gulf Interstate Gas Co., Houston, Texas 
Digital Telelogging As Applied to Pipeline Control Systems 
(56-35-2) 
A. P. Jackel, Union Switch and Signal, Pittsburgh, Pa. 


Biological and Medical Instrumentation—SESSION IV 

Room 407 
Session Chairman: Alfred Henley, National Instruments Labs., 
Inc., Riverdale, Md. 
Session Recorder: To Be Announced 
An Electrical Method for Objective Determinations of the 
Blood Pressure Utilizing Standard Electrocardiographs 
(56-36-1) 
Wm. Halpern, Medical-Electronics Development Co., Great 
Neck, Long Island, N. Y. 


New Artificial Respiration Machine (56-36-2) 
Duncan A. Holaday, Columbia University, New York, N. Y. 


Therapeutic Instrumentation — Blood Dialyzers, Bl>od 
Pumps, and Blood Flowmeters For Bedside Use (56-36-3) 
Arthur E. MacNeill, University of Buffalo School of Medi- 
cine, Buffalo, N. Y. 


Computers and Data Handling—Symposium on Computers 
Room 410 

Session Chairman: Frank W. Ladwig, Burroughs Corp., 

Philadelphia, Pa. 

Session Recorder: Irving Lefkowitz, Instructor, Case Institute 

of Tech., Cleveland, Ohio 


Integration of the Computer in Process Control (56-37-1) 
Dr. Donald P. Eckman, Case Institute of Technology, Cleve- 
land, Ohio 


Computer As It Applies to the Automatic Factory (56-37-2) 
John F. Bishop, Beckman Instruments, Inc., Fullerton, Calif. 
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e ‘Get Acquainted’ Session 


M. F. Hall, of The Foxboro Co. will speak on “Basic Con- 
trol Functions for the Layman” at a special registration 
and “Get-Acquainted” session Friday evening, 8:00 P.M. at 
Hamilton Hall, Columbia University. 


e Course 


Covers major phases of maintenance and trouble shoot- 
ing of process instruments. 


e Clinic Hours 


Registration on Friday, September 14 from 7:30 to 9:30 
P.M., and on Saturday, September 15 from 9:00 A.M. to 
5:00 P.M. Sessions will be conducted from 10:00 A.M. to 
12:00 Noon; from 1:00 to 3:00 P.M.; and from 3:15 to 
5:15 P.M., Saturday and Sunday, September 15,16. Monday 
sessions will run from 8:15 to 10:15 A.M.; and from 10:30 
A.M. to 12:30 P.M. 


PARTICIPATING COMPANIES AND SUBJECTS 


e SCHEDULE A 

Leslie Co. 

Self-Operated Pressure Reducing Regulators, Room 301 
Mason-Neilan Regulator Co. 

Control Valves, Room 304 

The Hays Corp. 

Oxygen Analyzers, Room 202 

The Foxboro Co. 

Force Balance Flow Transmitters, Room 317 

Buffalo Meter Co. (Niagara Liquid Meter Co.) 
Positive Displacement Meters, Room 402 

Bailey Meter Co. 

Pneumatic Relays for Adding and Subtracting, Room 502 
Moore Products Co. 

Miniature Pneumatic Instruments, Room 516 

Leeds & Northrup Co. 

Electronic Potentiometer (EMF Type), Room 509 


e SCHEDULE B 

American Meter Co. 

Self-Operated Pressure Reducing Regulators, Room 302 
Fisher Governor Co. 

Control Valves, Room 315 

Leeds & Northrup Co. 

Oxygen Analyzers, Room 203 


Minneapolis-Honeywell Regulator Co. 
Force Balance Flow Transmitters, Room 318 
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Hamilton Hall, Columbia University, 
Amsterdam Ave., New York City, 
Sept. 15, 16, 17, 1956 


Edward M. Feeley 
Chairman, 

Trinity Equipment Co. 
Roselle Park, N. J. 





e Sessions 

There will be a total of eight two-hour sessions—thre 
each on Saturday and Sunday mornings and afternoons 
and two on Monday morning. 


e Instruction 

Instruction will include lecture, demonstration and 
individual practice. Included will be a description of in- 
strument operation; procedure for calibrating, alignment, 
trouble shooting, reversing action and such maintenance 
operations. There will also be a question and answer 
period and bench work. Copies of instruction manuals 
with course notebook will be included. 


e Certificate 


A certificate of completion will be issued each registrant 
who completes the Instruments Maintenance Clinic. 


Manning, Maxwell & Moore 
Electronic Pressure Transmitters, Room 404 


Republic Flow Meter Co. 

Pneumatic Relays for Adding and Subtracting, Room 503 
Taylor Instrument Companies 

Miniature Pneumatic Instruments, Room 517 

The Foxboro Co. 

Electronic Potentiometer (EMF Type), Room 617 


e SCHEDULE C 

A. W. Cash Co. 

Self-Operated Pressure Reducing Regulators, Room 308 
Hammel-Dahl Co. 

Control Valves, Room 316 

Beckman Instruments, Inc. 

Infrared Gas Analyzers, Room 212 

Taylor Instrument Companies 

Force Balance Flow Transmitters, Room 401 
Automatic Switch Co. 

Solenoid Valves, Room 407 

Brooks Rotameter Co. 

Variable Indicating Flow Transmitters, Room 507 
The Bristol Co. 

Miniature Pneumatic Instruments, Room 518 


Minneapolis-Honeywell Regulator Co. 
Electronic Potentiometer (EMF Type), Room 616 
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Statler Hotel, 7th Ave., & 33rd St., 
New York City, 
Sept. 19, 20, 1956 


Donald B. Prell 


Chairman, 
Benson-Lehner Corp. 
Los Angeles, Calif. 





e Course 
The course is related primarily to the automatic and semi- 


automatic reduction of data. Feedback and feedforward 
are two of the several thoughtful devices used by the plan- 
ners of the 1956 Workshop. 


e¢ Workshop Hours 


Registration Monday, September 17 from 1:00 P.M. to 
5:00 P.M. and Tuesday from 9:00 A.M. to 5:00 P.M. Ses- 
sions will be conducted Monday 2:00 P.M.; Tuesday 9:30 
A.M. and 2:00 P.M. 


e Sessions 


Monday afternoon at 2:00 P.M. will be a general session 
in the Grand Ballroom for all participants and will feature 
discussions on the semantics of data reduction as well as 
several panel discussions among authors. 

Tuesday morning horizontal sessions at 9:30 A.M. allow- 
ing for a cross fertilization of ideas are: semi-automatic 
data reduction, Empire Room; elements in the automatic 
data handling, data reduction system, Washington Room; 
automatic systems in use or being installed, Mosaic Room; 
future data handling equipment and system requirements, 
North Ballroom. 

Vertical sessions on Tuesday afternoon at 2:00 P.M. are: 
aircraft and missile, North Ballroom; chemical and process 
control, Mosaic Room; aircraft engine test, Empire Room; 
wind tunnel, Washington Room; general industrial re- 
search laboratories, Boston Room; exploration, Parlors 
A & B, third floor; medical research, Hartford & Detroit 
Rooms; meteorology, South Room. 


@ Instruction 


No formal presentations of papers will be delivered at 
the Workshop but will be conducted in the form of round- 
table discussions. All registrants have received a copy 
of the preprinted proceedings of the Workshop to permit 
advanced study. 

Registrants are free to rotate among any of the Work- 
shop groups being carried on simultaneously or remain with 
one of their preferred choice. 

Papers and authors included in the Proceedings of the 
1956 Data Handling Workshop are: 

Data Reduction and Semantics”—Arthur A. Ernst, Na- 
tional Bureau of Standards 
_ Reduction Terminology”—H. N. Morris, RCA Service 


“Characteristics of Digital Data Processing Systems”—E. P. 
Little, Anelex Corp. 
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“Techniques for Increasing Reliability of Industrial Data 
Systems”—Lawrence M. Silva, Beckman Instruments, Inc. 
“Evaluating Components for a Data Acquisition System”— 
Dr. Way Dong Woo, Datamatic Corp. 

“Quick-Look Can Speed Your Data Processing’—George S. 
Shaw, Radiation, Inc. 

“Digital Data Reduction Systems for Aircraft Engine Test 
Facilities’ —T. Williams Roberts, Jr., Fischer & Porter Co. 
“An Integrated System for Recording and Digitiizng Ana- 
log Data’—William Kneen ,Consolidated Electrodynamics 
Corp. 

“Data Reduction System of a Nuclear Power Test Facility” 
—General Electric Co. 

“4A General Purpose Airborne Digital Data Gathering Sys- 
tem”—-Bernard M. Gordon, Epsco, Inc. 

“A High Speed, Precision, Large Quantity Data Processing 
System—IDIOT II’—Dr. Martin Klein, North American 
Aviation, Inc. 

“Data Reduction of Multi-Strain Gaye Analogue System Re- 
sults’—Robert J. Fortin, Kaman Aircraft Corp. 

“Wind Tunnel Data Recording System’’—B. Waddell, Gian- 
nini Datex 

“Getting the Geophysicist Out of Geophysics’”—Carl H. 
Savit, Western Geophysical Co. of America 

“Some Peripheral Digital Computer Equipment for Seismic 
Data Processing’—D. W. Patterson, Benson-Lehner Corp. 
“Radar Rainfall Area Integrator Correcting the Errors of 
Path Attentuation”—N. Kodaira, Massachusetts Institute 
of Techno!ogy 

“Automatic Teletypewriter Weather Station’”—Harold Mc- 
Birney, General Electric, and Claude A. Kettering, U. S. 
Weather Bureau 

“A Large Area Data Reader of Glass Plate of Film Rec- 
ords”’—Karl J. Fairbanks, and A. Kent Boyd, Sherman Fair- 
child & Associates, Inc. 

“U. 8. Air Force Interformeter Comparameter”’—Geriiard 
Lessman, Bell & Howell Co. 

“Digital Calendar Clock for Automatic Data Handling’— 
John Bauer, Bendix Aviation Corp. 

“Format Control Buffer’’—Charles R. Sublett and Theodore 
A. Galas, Electronic Engineering Co. 

“The Analog-to-Digital Conversion System, Incorporated on 
Project DATUM”—J. R. Kauke, and J. M. Mitchell, J. B. 
Rea Co., Inc. 

“A High-Speed Magnetic Tape Transport Mechanism for 
Use in Automatic and Semi-Automatic Data Processing Sys- 
tems”—Richard C. Hix, Ampex Corp. 

“Transistorized Magnetic Tape-to-Punched Card Converter” 
—Irving S. Oscar, The Davies Laboratories, Inc., River- 
dale, Md. 
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e Course 


This year’s Analytical Instruments Clinic is related to 
the theory, design and application of instruments for both 
continuous process stream analysis and laboratory analysis. 


e Clinic Hours 


Each session will be repeated four times—once each 
morning and afternoon of Wednesday and Thursday, Sep- 
tember 19 and 20. Hours are 9:30 A.M. to 12:30 P.M. and 
2:00 to 5:00 P.M. 


e Clinic Sessions and Hours 


This Clinic will consist of five three-hour elective ses- 
sions. Registrants will be able to attend any session at a 
time most convenient to their schedules. 


e Instruction 


The Clinic will be made of illustrated lectures, demon- 
strations and descriptive literature. 


Participating Companies & Subjects 
Beckman Instruments, Inc., and Industrial Instruments, Inc. 


Electrolytic Methods of Analysis, Dallas Room 


Principles of pH measurement, electrolytic water analyz- 
er and electrolytic conductivity will be covered. Demon- 
stration of Beckman Model W pH meter and instruments 
for both laboratory and process stream analysis will be 
given. 
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Statler Hotel, 7th Ave., & 33rd St, 
New York City, 
Sept. 19, 20, 1956 


T. R. Vick Roy 


Chairman, 
E. I. duPont deNemours 
Wilmington, Del. 





Mine Safety Appliances Co. 


Thermal Conductivity Gas Analysis, Pennsyivania Koom 


This session will include thermal conductivity measure 
ments; application to continuous analysis of process 
streams and sampling techniques; application to chemical 
analysis; and techniques for improving accuracy in multi 
component gas mixtures. There will also be a demonstra 
tion of the latest thermal conductivity instruments. 


The Perkin-Elmer Corp. 


Gas Chromatography, Cornell Room 


The theory and application of gas chromatography for 
the separation and identification of complex mixtures of 
gases and low boiling liquids will be covered at this session. 
A demonstration of the Perkin-Elmer Model 154B Fractome 
ter will also be given. 


Leeds & Northrup Co. 


Continuous Infrared Analysis, Dartmouth Room 


History of infrared techniques in chemical analysis work; 
principles of infrared adsorption by gas compounds; theory 
and operation; and sensitizing techniques and application 
will be covered here. There will also be a demonstration 
of Leeds & Northrup’s Infrared Gas Analyzer and the At 
tomatic Gas Standardizer and Recoréer. 


North American Philips Co. 


X-Ray Spectroscopy, Buffalo Room 
This session will include application to chemical analy: 
sis, use of instruments for laboratory and production cor 


trol and a demonstration of Norelco X-Ray Diffractometeh, 
Three Specimen X-Ray, and Bulk X-Ray Spectrograph. 
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PRESIDENT'S DIVISION COMMITTEES 


iety Structure and Planning Committee: st 
to. Jr., Chairman, Hays Corp., P. O. Box 299, Michigan City, Ind. 
: Ford, Jerguson Gage & Valve Co., 100 Fellsway, Somerville, Mass. 
St. Claude 8. Nolte, 103! So. Pasadena Ave., Pasadena, Calif. 


mittee: Manual of Society Organization 
ie dorsioove, Chairman, General Electric Co., 40 Federal St., West 
eres. The Bristol Co., Waterbury, Conn. 
W. G. Brombacher (from Executive Board), 6714 Ridgewood Ave., Chevy 
Chase, Md. 
Subcommittee: Society Name ; 
C. L. Roberson, Chairman, Owens-Corning Fiberglas Corp., Mechanical 
Research Lab., Newark, Ohio. _ 
F. A. Lennon, Crawford Fitting Co., 884 E. !40th St., Cleveland, Ohio. 
J. G. Fleming, The Bristol Co., Waterbury, Conn. 


Subcommittee: Honors and Awards 
R. E. Olson, Chairman, Taylor Instrument Cos., 95 Ames St., Rochester |, 


WA. Wildhack, National Bureau of Standards, Office of Basic Instrumen- 
tation, Washington 24, D. C. 
¥. F, Hanson, Engineering Research Lab., E. |. duPont deNemours & Co.., 


Wilmington 98, Del. ; é 
E. A. Adler, United Engrs. & Constructors, 140! Arch St., Philadelphia 5, Pa. 


Subcommittee: Role of Regional Vice Presidents 
Warren H. Brand, Chairman, Conoflow Corp., 2100 Arch St., Philadelphia, Pa. 
Nelson Gildersleeve, Genera! Electric Co., 40 Federal St.. West Lynn, Mass. 
Chalmer E. Jones, Heath Co., 305 Territorial Rd., Benton Harbor, Mich. 
fF. H. Trapnell, E. |. duPont deNemours & Co., Kinston, N. C. 
A. F. Sperry, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. 


Subcommittee: Grades of Membership 
N. B. Nichols, Chairman, Raytheon Mfg. Co., Waltham, Mass. 
Chester $. Beard, Foster Engineering Co., Union, N. J. 
N. L. Isenhour, P. O. Box 494, Kingston, Tenn. 
Porter Hart, Dow Chemical Co., Freeport, Tex. 
Ralph D. Webb, Carbide & Carbon Chemicals Corp., South Charleston, 
W. Va. 





A-2 Nominating: 


National Nominating Committee: 
Porter Hart, Chairman, Dow Chemical Co., Freeport, Texas 
H. C. Frost, At-Large Member, Corn Products Ref. Co., 201 N. Wells St. 
Chicago 6, Ill. 
George A. Larsen, At-Large Member, Texas Co., Lockport, Ill. 
Ralph D. Webb, At-Large Member, Carbide & Carbon Chemicals Co., South 
oom Charleston, W. Va. 
Emanual Malkin, Chairman—Group |, Malkin Instrument Co., 575 Starks 


easure Bida., Louisville 2, Ky. 

John V. Opie, Chairman—Group 2, 8 Kings Court, Ferguson 21, Mo. 
Drocess F. A. Ludewig, Jr., Chairman—Group 3, Route No. 2, Ballston Spa, N. Y. 
emical G. F. Akins, Chairman—Group 4, 107 Pomona Dr., Rochester 16, N. Y. 


J. R. Lowe, Chairman—Group 5, Minnesota Mining & Mfg., 900 Fauquier, 
multi- at, Paul wien. , . . bp 
nstra: alph Hoxie, Chairman—Group 6, Basic Service Corp., 16544 Plymouth Rd.., 
’ Detroit 27, Mich. < ‘ 

William Eaton, Cheirman—Group 7, 831 Legare Rd., Aiken, S. C. 

John F. Draffen, Chairman—Group 8, Monsanto Chemical Co., 810 Tenth 
Ave., N., Texas City, Texas. 

M. M. McMillen, Chairman—Group 9, Thompson Products, Inc., 2196 Clark- 
wood Ave., Cleveland 3, Ohio. 

Robert W. Martig, Chairman—Group 10, Farnes & Martig, Inc., 5741 N. E. 
Glisan St., Portland 13, Oregon. 


J. J. Hillen, Chairman—Group 11, Peacock Bros. Ltd., Montreal, Quebec, 
Canada. 
1y for J. lL. Lopez, Chairman—Group 12, International Petroleum, Barrancaberneja, 
res of Colombia, South America. 
E. A. Capelle, Chairman—Group 13, Taylor Instrument Cos., 8404 Ramsey 
ssion. Ave., Silver Springs, Md. 
tome Chas. G. Fellows, Chairman—Group 14, Carbide & Carbon Chemicals Co., 


South Charleston 3, W. Va. 


District Nominating Committees: 
*- Ludewig, Jr., Rt. No. 2, Ballston Spa, N. Y., Chairman—District |, 
representing Boston, Central New York, Connecticut Valley, Eastern New 
York, Fairfield County, New Jersey, New York. 
E. A. Capelle, Taylor Instrument Cos., 8404 Ramsey Ave., Silver Spring, Md., 


Chairman—D'strict ||, representing Baltimore, Blue Ridge, Central Key- 
om, Lehigh Valley, Philadelphia, Richmond-Hopewell, Washington, Wil- 
mington. 

york; William Eaton, 83! Legare Rd., Aiken, $. C., Chairman—District III, repre 
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at G. F, Akins, 107 Pomona Drive, Rochester 16, N. Y., Chairman—District IV, 

ation representing Mortreal, Niagara Frontier, Pittsburgh, Presque Isle, Roches 
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> A M. M. McMillen, Thompson Products, Inc., 2196 Clarkwood Ave., Cleveland 


.» Ohio, Chairman—District V, representing Akron, Ashtabula, Central 
i Valley, Charleston, Cincinnati, Cleveland, Columbus. 
-R. Lowe, Minnesota Mining & Mfg., 900 Fauquier Ave., St. Paul, Minn., 
Chairman—District VI, representing Central Illinois, Chicago, Detroit, Fox 
iver Vallev, Indianapolis, Kalamazoo Valley, Louisville. 
5 F. Dra fen, Monsanto Chemical Co., 810 Tenth Ave. N., Texas City, 
exas, Chairman—District VII, representing Ark-La-Tex, Baton Rouge. 
Houston. Lake Charles, Memphis, New Orleans, North Texas. 
ohn V. Opie, 8 Kings Court, Ferguson 21, Mo., Chairman—District VIII, 









naly: cpreenting Albuquerque, Denver, Kansas City, Missouri Valley, Oklahoma 
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Robert W. Martig, Farnes & Martig, Inc., 5741 N. E. Glisan St., Portland 13, 
Oregon, Chairman— District IX, representing Idaho Falls, Los Angeles, 
Mojave Desert, Northern California, Portland, Richland. 


A-3 Constitution, Rules & Procedures: 

Robert A. Trenner, Chairman, 30! Greenview Lane, Havertown, Pa. 

William J. Beckett, Marinette Paper Co., Marinette, Wisc. 

R. L. Kettenring, The Instrument Lab., Inc., 934 Elliott Avenue West, Seattle 
99, Wash. 

A. J. Waldron, 9 Hampton Rd., Westmont, N. J. 

Thomas L. R. Williamson, c/o Burns & Roe, 233 Broadway, New York 38, N. Y. 


A-4 Instrument Industry: 

Henry F. Dever, Chairman, Minneapolis-Honeywell Reg. Co., Brown Instru- 
ment Div., Wayne and Windrim Aves., Philadelphia 44, Pa. : 
Dr. A. O. Beckman, Beckman Instruments, 2500 Fullerton St., Fullerton, Calif. 
William Caldwell, Taylor Instrument Cos., 95 Ames St., Rochester |, N. Y. 

Porter Hart, Dow Chemical Co., Freeport, Texas. 

N. L. Isenhour, Box 494, Kingston, Tenn. 

S. S. Minault, Tracerlab, Inc., Boston 10, Mass. ; 

A. J. W. Novak, Brush Development Co., Cleveland 14, Ohio. NP : 

Barlett Palmer, Palmer Thermometers, Inc., 2501 Norwood Ave., Cincinnati 
12, Ohio. 

John O. Tragard, Industrial Nucleonics Corp., 1205 Chespeak Ave., Colum- 
bus 12, Ohio. : 

R. E. Welch, W. M. Welch Scientific Co., 1515 Sedgwick St., Chicage 10, 
Wh. 

W. A. Wildhack, National Bureau of Standards, U. S. Dept. of Commerce, 
Washington 25, D. C. 


A-5 Instrument Users 
(Chairman to be announced.) 


A-6 Pioneering in Instrumentation: 

E. A. Adler, Chairman, United Engrs. & Consts., Inc., 1401 Arch St., Phila- 
delphia, Pa. 

F. S. Becker, Sun Oi! Co., Marcus Hook, Pa. 

C. H. Blouch, Bryton Chemical Co., Chester, Pa. 

Clarence Boltz, National Aniline Div., Allied Chem. & Dye Corp., Buffalo, 
N.Y 


Clyde Braswell, Monsanto Chemical Co., Texas City, Texas. 

E. A. Capelle, Teylor Instrument Cos., 8404 Ramsey Ave., Silver Spring, Md. 

G. N. Ehly, Atlantic Refining Co., 3144 Passyunk Ave., Philadelphia, Pa. 

J. C. Groenewegan, Shell Chemica! Corp., P. O. Box 211, Torrance, Calif. 

Ralph Kimball, American Viscose Corp., Engineering Dept., 35 South 9th St., 
Philadelphia, Pa. 

E. G. Kremer, E. |. duPont deNemours & Co., Wilmington 98, Del. 

W. D. Jung, Catalytic Const. Co., Philadelphia, Pa. 

R. E. Tarring, Foster Engineering Co., 835 Lehigh Ave., Union, New Jersey. 

R. Wendt, Westinghouse Electric Co., Mfg. Lab., 1844 Ardmore Bivd., E. 
Pittsburgh, Pa. 

T. C. Wherry, Phillips Petroleum Co., 711 Johnstone, Bartlesville, Okla. 


A-7 Education and Research Foundation Development Commission: 

Rex Bristol, Chairman, Foxboro Co., 58 Neponset Ave., Foxboro, Mass. 

E. J. Albert, Thwing-Albert Instrument Co., Penn St. at Pulaski Ave., Phila- 
delphia 44, Pa. 

Dr. em, Beckman Instruments, Inc., 2500 Fullerton Rd., Fuller- 
ton, Calif. 

Warren H. Brand, Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa. 

Wm. |. Caldwell, Taylor Instrument Cos., 95 Ames St., Rochester |, N. Y. 

Hugh F. Colvin, Consolidated Electrodynamics Corp., 1025 E. Green St., 
Pasadena, Calif. 

Porter Hart, Dow Chemica! Co., Freeport, Tex. 

Dr. Robert J. Jeffries, Daystrom, Inc., Elmora St., Elizabeth, N. J. 

cones Jones, Barton Instrument Corp., 1429 S. Eastern Ave., Los Angeles 22, 

alif. 

Dr. J. Wayne Reitz, President Univ. of Fla., Gainesville, Fla. 

Thomas Roy Jones, Daystrom, Inc., 200 Elmora St., Elizabeth, N. J. 

Carl F. Kayan, Columbia University, New York 27, N. Y. 

Dr. J. H. Lampe, North Carolina State College, Raleigh, N. C. 

Edwin E. Parker, General Electric Co., 40 Federal St., West Lynn, Mass. 

Dr. John Ryder, Michigan State University, E. Lansing, Mich. 

Dr. Earl J. Serfass, Lehigh University, Bethlehem, Pa. 

Albert F. Sperry, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Illinois. 

J. T. Vollbrecht, Energy Control Co., 5 Beekman St., New York 38, N. Y. 

Joseph Wiel, University of Florida, Gainesville, Fla. 

William A. Wildhack, National Bureau of Standards, Washington 25, D. C. 


A-8 Honors and Awards: 

Warren H. Brand, Chairman, Conoflow Corp., 2100 Arch Sf., Philadelphia 3, Pa. 
Porter Hart, Dow Chemical Co., Freeport, Tex. 

William A. Wildhack, National Bureau of Standards, Washington 25, D.C. 


ISA REPRESENTATIVES TO OTHER ORGANIZATIONS: 
ISA Representative to the National Research Council—ivision of Engineer- 
periae Hart, Dow Chemical Co., Freeport, Texas. 
ISA Representatives to American Standards Association: 
Sectional Committee C85, Terminology for Automatic Controls: 


William |. Caldwell, Taylor Instrument Cos., 95 Ames St., Rochester |, N. Y. 
N. L. Isenheur (Alternate), Box 494, Kingston, Tenn. 


Committee Y-12, Hydraulic and Pneumatic Symbols and Diagrams: 
George A. Larsen, Texas Co., Lockport, Ill. 
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ISA ee to American Association for the Advancement of ae 
Wm. A. Wildhack, National Bureau of Standards, Washington 25, D. 





ISA Representative to Institute of Radio Engi Sub ittee 10.3: 
Chalmer E. Jones, Heath Company, 305 Territorial Rd. Benton Harbor, Mich. 


OPERATIONS DIVISION COMMITTEES 


B-! Exhibitors Advisory: 
“> zvene, Chairman, Leeds & Northrup Co., 444 N. léth St., Philadelphia 
a 


2 Day, Secretary, Minneapolis-Honeywell Regulator Co., Wayne & 
Windrim Aves., Philadelphia 44, Pa. 
ng Clark, Automatic Temp. Control, 5200 Pulaski Ave., Philadelphia 44, 


Gordon J. Greene, The Foxboro Co., Foxboro, Mass. 

J. F. Higgins, Manning, Maxwell & Moore, Inc., Stratford, Conn. 

Paul F. Johnson, Consolidated Engrs. Corp. of Calif., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif. 
R. Kil gore, Baldwin-Lima-Hamilton Corp., Philadelphia 4, Pa. 

C. P. Lonergan, The Bristol Co., Waterbury, Conn. 

H. E. Shugars, Wheelco Div., Barber-Colman Co., Rockford, Ill. 

R. M. Stotsenburg, Fielden Instrument Div., Robertshaw-Fulton Controls Co.., 
2920 N. Fourth St., Waterbury, Conn. 

M. D. Shriver, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. (Liaison Mem- 
ber only from Meetings Committee). 

C. J. Wood, North American Philips Corp., Mt. Vernon, N. Y. 


B-2 Meetings: 

William E. Vannah, Chairman, Overbrook Drive, Stanford, Conn. 

Fred A. Lennon, Vice Chairman, Crawford Fitting Co., 884 E. 140th St., 
Cleveland 10, Ohi 

George W. Enaler, gi Clifford St., Melrose, Mass. 

R. L. Galley, 4986 Marmol Drive, Woodland Hills, Calif. 

E. B. Hitchcock, Hoke Inc., 148 So. Dean St., Englewood, New Jersey. 

John C. Koch, Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa. 

R. W. Martig, 5741 N. E. Glisan St., Portland 13, Oregon. 

E. Malkin, Malkin Instrument Co., 575 Starks Bidg., cacy) 2, Ky. 

M. D. Shriver, Panellit, Inc., 7401.N. Hamlin Ave., Skokie, 

Ee. &. Thomson, Automatic Temp. Control Co., 4200 Pulaski Wj Philadelphia 
44, 


B-3 Publications: 

S. D. Ross, Chairman, Harris D. McKinney, Inc., 12 South 12th St., Phila- 
delphia 7, Pa. 

William A. Diament, Devicengineering Co., 1701 Walnut St., Philadelphia 


3, Pa. 
Forest E. Head, Monsanto Chemical Co., 1800 S. Second St., St..Louis 4, Mo. 
: ge Malkin Instrument Co., 575 Starks Bidg., Louisville, Ky. 
W. Martig, Farnes & Morte, Inc., 5714 N. E. Glisen Sf., Portland 13, Ore. 
Siesria G. Moses, 2526 Scioto Trail, Portsmouth, Ohio. 
D. c. Myers, Shell Oil Co., Box 1509, Midland, Texas. 
R. Proctor, Pure Oil Res. & Devel. Labs., Crystal Lake, Ill. 
M. ». Shriver, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, III. 
Isidore Warshawsky, 20873 Avalon Dr., Cleveland 16, Ohio 
B. J. Wilson, Leeds & Northrup Co., 490! Stenton Ave., Philadelphia 44, Pa. 


B-4 Host Committee 

Dr. Elmer W. Engstrom, General Chairman, Radio Corp. of America, 30 
Rockefeller Plaza, New York, N. Y. 

Carl W. Gram, Jr., Executive Chairman, Mason-Neilan Reg. Co., 100 Park 
Ave., Rm. 2901, New York 7, @ ¥. 

Hamilton R. Bristol, Executive Chairman, The Bristol Co., 250 W. 57th St., 
New York, iF 

A. R. Floreen, ‘Liaison—Exhibitors Advisory, Leeds & Northrup Co., 444 N. 
16th St., Philadelphia 30, Pa. 

John C. Koch, Liaison—Finance, Conoflow Corporation, 2/00 Arch St., Phila- 
delphia 3, Pa. 

William E. Vannah, Liaison—Meetings, McGraw Hill Publishing, 330 W. 42nd 
St., New York %, : - 

Jeanne Wentworth, Host Committee Secretary, Tabery Corp., 250 W. 57th 
St., New York 19, N. 


Reception and fitiesitie , 

aa 4 . Chairman, Foster Engineering Co., 835 Lehigh Ave.., 
nion, 

Mrs. G. L. Stebbins, Vice Chairman, 66 Rockledge Rd., Hartsdale, New York. 


President's Reception: 

am 7. —- Chairman, Moore Products Co., 51 E. 42nd St., New 
or 

Mrs. M. W. Black, Vice Chairman, Round Hill Rd., Greenwich, Conn. 


ISA Annual Banquet: 
a a Hostedler, Chairman, Foster Wheeler Co., 165 Broadway, New York, 


Larry Krumm, The Bristol Co., 250 W. 57th St., New York, N. Y. 
Bernard Wechsler, Foster Wheeler Corp., 165 Broadway, New York 6, N. Y. 


Plant Tours: 
Mork, GS Chairman, Taylor Instrument Cos., 45 Rockefeller Plaza, New 
or : 
Frederick L. " Grabbe, Vice am, Malcolm W. Black Co., Inc., 41 E. 
42nd St., New York 17, N. 
Bruce Greenfield, Taylor ipoiahees Cos., 45 Rockefeller Plaza, New York 20, 


George Gale, Gale Engineering Co., 136 Liberty St., New York 6, N. Y. 
Session Properties: 

= se. Chairman, Consolidated Edison Co., 708 First Ave., New 
or + hs 

* Consolidated Edison of N. Y., 708 First Ave., New York 17, 
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Cc. & open’, Dept. Public Works, NYC, Administration Bldg,, Wards 
Island 35, 

W.A. bh , Services, Inc., 2 Rector St., New York 6 N. Y, 

R. H. Tripp, Grumman Aircraft Engr. Co., Bethpage, New York. 

L. Van Blerkom, Weston Elec. Inst. Corp., Newark 5, N. J. 


Ladies Program: ; 
Mrs. Harold M. McCarthy, Chairman, 2 Mountainview Rd., Clark, N. J. 


Publicity: 

L. E. Slater, Chairman, McGraw-Hill [ee Co., Control Engineering, 
330 West 42nd St., New York 36, N. Y 

Chester Beard, Foster Engineering Co., Lehigh Avenue, len New Jersey, 

George B. Haaf, Advisor, Consoli dated Edison Co. of N. , 708 First Ave, 
New York 17, N. Y. 

Evan Herbert, Automatic Control, 430 Park Ave., New York, N. Y, 

Richard Rimbach, Jr., Instruments Publishing Co., 525 Lexington Ave. New 
York, N. 

Sidney M. + (Advisor) Radio Corp. of America, 30 Rockefeller Plaz 
New York, N. ’ 

Freeman Smith, Weiber Corp., 127 E. Elizabeth Ave., Linden, N. J. 


Member's Relations: : 
Allan M. Shore, Chairman, 2039 Fortune Rd., Glenside, Pa. 


Conference Registration: 
Joseph Yanak, Chairman, The Kellogg Co., 225 sooty, New York, N.Y, 
Ralph H. Tripp, Vice Chairman, Grumman Aircraft Eng. Co., Instrument 
Dept., Bethpage, N. Y. 
Norman E. Barry, Varec, Suite 2214, 30 Church St., —_ York 7, N.Y. 
Nathan Bartleson, General Aniline & Film, Linden, 
Chester R. Berke, The M. W. Kellogg Co., u's Third y 4 New York 17, N.Y, 
Donald Bird, 320 Fulton St. Hempstead, 
Joe Bisesi, 33 Cherry St., Floral Park, 
William Crosby, 174 Belford Ave., Ritherlord, N. J. 
Wes Dachert, 53 Daisy Ave., Floral Park, N. 
Mandell Dalis, Norman Bragar Co., 1060 tS on Newark 2, N. J. 
George Deibert, 23 W. 90th St., New York, N. . 
Moe y Je DePasquale, The M. W. Kellogg ‘ad 7\1 Third Ave., New York 
17 


Harry Geddes, 374 Latham Rd., Mineola, N. Y. 

G. H. Gleason, The Foxboro Co., 420 Lexington Ave., New York I7, N.Y. 

John Healy, Kieley & Mueller, Inc., 64 Genung St., Middletown, N. Y. 

Paul Kurland, The Bristol Co., 250 W. 57th St., New Yerk, N. Y. 

A. W. Maibaum, The Foxboro Co., 420 Lexington Ave., New York 1|7, N.Y. 

Robert O'Connor, Kieley & Mueller, Inc., 64 Genung St., Middletown, N. Y. 

John Post, Kieley & Mueller, Inc., 64 Genung St., Middietown, N. Y. 

Basi! Poulos, 140 Meridian Rd., Levittown, « 

Alan J. Robertson, Fischer & Porter Co., 139 Chestnut St., Nutley, N. J. 

Stan Srulowitz, U. S. Metals, 17 Cooke Ave., Cartaret, N. J. 

Walter E. Stockman, 23 Bayberry Lane, Mountainside, N. J. 

William Thompson, 40 Hilliard Ave., Central Islip, N. Y. 

J. T. Volibrecht, 58 Cleveland Lane, Princeton, N. J. 

Robert Vonderboor, Black Sivalls & Bryson, Suite 1512, 30 Rockefeller Plaza, 
New York, N. Y. 


1957 Host Committee: 
Fred Lennon, General Chairman, Crawford Fitting Co., 884 E. 140th St. 
Cleveland 10, Ohio. : p 
Francis Hoag, Chairman, B. F. Goodrich Research Center, Brecksville, Ohio. 


B-5 Allocations: 


H. H. Johnson, Chairman, Consolidated Edison Co. of New York, 4 Irving 
Place, New York, , 

E. C. Baran, Standard Oil Co. of Ohio, 2733 Broadway, Cleveland, Ohio. 

David Hostedler, Foster Wheeler Corp., 165 Broadway, New York, N. Y. 


GENERAL RELATIONS DIVISION 


C-1 Sections and Membership: 


T. W. Waldrop, Chairman, P. O. Box 1297, state 1, Ga. 

W. G. Baker, 1133 Brentwood Bivd., St. Louis, M : 

J. J. Burnett, The Foxboro Co., 4546 Oakton St., Skokie, Illinois. 

G. D. Carnegie, P. O. Box 7283, Cleveland 29, ‘Ohi 

John T. Elder, 1845 Fair Oaks Rd. Kingsport, og 

J. E. Hart, Taylor Instrument Cos.. 945 Great Plains Ave., Needham 92, Mass. 

Robert A. Henley, 427 Temple Bar Bidg., Cincinnati J Ohio. 

= aaeeen, Peacock Brothers Ltd., P. O. Box 1040, Montreal, Quebec, 
anada. 

—s os A. Jones, Moore Products, 6214 W. Manchester Ave., Los Angeles 
45, Calif. 

R. M. Kinney, Baldwin-Lima-Hamilton, 1336 Wyatt Bldg., New York Ave. & 
14th St.. Washington, 4 

Howard Marston, Minneapolis- Honeywell Regulator Co., 62! E. Hennepin 
Ave., Minneapolis 14, Minn. 

—- Moyer, Baldwin-Lima-Hamilton Corp., 60 E. 42nd St., New York 17, 

7 


E. » * Myers, 427 Temple Bar Bidg., Cincinnati 2, Ohio. j 
John Ohman, Southwest Research Institute, 8500 Culebra Rd., San Antonio 
6, Texas. 
> 7 Pompeo, Shell Development Co., Emeryville, Calif. 
. Shore, Baldwin-Lima-Hamilton Corp., Chester & Simpson, Philadelphia, 


a 
P.. 4, ore. Baldwin-Lima-Hamilton Corp., 567 Union Trust Bldg., Pittsburgh 
| 


9, 

J. Paul Stone, 2935 S. Clermont St., Denver 22, Colo. 

F. W. Tatnall, Baldwin-Lima- Hamilton Corp., Chester Pike & Simpson, Phila- 
delphia, Pa. 


C-2 Employment: : 

A. J. Waldron, Chairman, Catalytic Construction Co., 1528 Walnut St., Phila- 
delphia, Pa. 

Robert D. Mills, Columbia Southern Chemical, Box 31, Barberton, Ohio. 

Richard Colan, General Tire & Rubber Co., 1712 E. 29th St., Ashtabula, Ohio. 

Vv. V. Myers, Jr., 2912 Texas N. E. Albuquerque, N.M. 

bat White, Boiler Equip. Service Co., 686 Greenwood Ave., N. E., Atlanta, 











ISA Journal 


a le ~*~ Ammnwmn 


a. tit a Ge Gina. 








Wards 


leering, 
7 


rsey, 
+ Ave, 


, New 


r Plaza, 


rument 


y York 


zz 
~<~~ 


Plaza, 


» St., 
Ohio. 


rving 


bec, ° 
jeles 
e. & 
epin 
17, 
onio 
ria, 


urgh 


hila- 


nila- 


hio. 


nta, 








ES a 


wa, The Bristol Co., 7910 Elmhurst Ave., Baltimore 14, Md. 
tober! Mee 428 Gebelin St., Baton Rouge, La. 
ag McLane, 172! 33rd St., Birmingham 8, Ala. 
4 E. Rowe Instrument Supvr., Hercules Powder Co., Radford, Va. 
E A. Bianchi, Mason-Neilan Reg. Co., 1190 Adams St., Boston, Mass. 
de T. Geiger, Tennessee Valley Authority, 1140 Market St. (30! M.S.B.), 


Tenn. ; 
Se ag Minneapolis-Honeywell Reg. Co., 7350 N. Lincoln Ave., 


Chicago 30, Ill. } P — . . 
6536 Kincaid, Cincinnati 13, Ohio. 
eee Serem, Jr. District Mgr., The Bristol Co., 8905 Lake Ave., Cleve- 


land, Ohio. : 
) hy, 824 Nott St., Wethersfield 9, Conn. 

doh Wilson, 25 Bealls Lane, Frostburg, Md. 

R. P. Kewley, Peterson Co., 4949 Colorado Bivd., Denver 16, Colo. 

lee O. Gibbs, 3113 So. 4th Ave., Yakima, Wash. ; 

L. A. Mears, Sullivan-Mears Co., 4010 Washington, Kansas City, Mo. 

luther Anderson, 350! Scheibler Rd., Memphis, Tenn. 

Robert Kirkpatrick, Johnson Service Co., 614 Redick Tower Bldg., Omaha 2, 


Nebr. , : 
illi . Adams, 44944 Lorimer Ave., Lancaster, Calif. 

oes Siertin, 4177 Harvard Ave., Montreal, Quebec, Canada. 

Bernard Wechsler, 23 Ford Court, Bergenfield, N. J. | 

S. G. Dukelow, Bailey Meter Co., 909 Jefferson Davis Pkwy., New Orleans 

ley Kaoblock, Bechtel Associates, 5 West 45th St., New York, N. Y. 

J. D. Barnes, 1313 Watauga St., Kingsport, Tenn. 

‘James A. Rogers, |!!! East Main St., Arlington, Texas. 

H. V. Peoples, Snyder Co., 905 West 26th, Odessa, Texas. 

James Sweiberg, Instrument Sls. Co., Inc., 233 N. E. 29th Ave., Portland, 


hoger P. Marshall, Pennsylvania Electric Co., R. D. No. 4, North East, Pa. 

H. C. Copeland, 209 Atkins Ave., Richland, Wash. 

William W. Lundquist, 2510 Maple St., Hopewell, Va. ’ 

Rease Littlefield, E. 1. duPont deNemours & Co., 4 Lutcher Circle B., Orange, 
Texas. ’ : 

Edward Moore, 2601 8th Ave., San Diego 3, Calif. 

Charles L. Saunders, Box 565, Washington, Ga. — 

D. Opela, 780 St. Margaret Rd., Chillicothe, Ohio. 

Edward D. Watz, Sr., Maintenance Engineering, 918 Campbell, Corpus 
Christi, Texas. | : 

Wm. L. Bolton, Minneapolis-Honeywell Reg. Co., 1813 W. Platt St., Tampa, 


Fla. ; ; 
Roy J. Bierman, Minneapolis-Honeywell Reg. Co., 621 East Hennepin, Minne- 
apolis 14, Minn. : : 

Anthony M. Johnson, Jr., Beckman Instruments, Inc., 4622 Wisconsin Ave., 
Washington 16, D.C. __ eA 

Dale G. Hugley, 2207 S. Pinecrest, Wichita 18, Kan. 

Walter E. Harris, 1402 Beale St., Linwood, Pa. 


C-3 Intersociety Relations: 

H. H. Johnson, Chairman, Consolidated Edison Co., 4 Irving Place, New 
York 3, N. Y. 

L. S. Dysart, Robertshaw-Fulton, Fulton Sylphon Div., P. O. Box 400, Knox- 
ville |, Tenn. 

J. C. Peters, Leeds and Northrup Co., 4901 Stenton Ave., Philadelphia 44, Pa. 

Robert L. Reich, Plaza Hotel—Suite 1746, Sth Ave. at 49th St., New York 19, 
N 


% A 
Frank C. Smith, Jr., Southwest Industrial Electronics Co., 2831 Post Oak Rd., 
P. O. Box 13058, Houston 19, Texas. 


C-5 Government Relations: 

Ralph L. Goetzenberger, Chairman, “1% eegemeaeen Reg. Co., 4924 
Wisconsin Ave. N. W., Washington 16, D. C. | 

R. S. Ould, Engineers Club of Washington, Washington, D. C. 

Ernest A. Ryavec, 5514 Sherrier Pl. N. W., Washington, D. C. 


C-4 Public Relations Committee: 
John Procopi, Chairman, Milton Roy Co., 1300 E. Mermaid Lane, Philadel- 


ia, Pa. 

_— Buehl, McGraw Hill Publishing Co., 17th & Sansom Sts., Philadelphia, 
a. 

John Osterman, Minneapolis-Honeywell Reg. Co., Philadelphia, Pa. 


C-b Education Committee: 
a? McKay, Chairman, University of Tennessee, 62 South Dunlap, Memphis, 
enn. 


Vocational Training Subcommittee: 

A. T. Sherman, Chairman, E. |. duPont deNemours & Co., Lauviers Bldg., 
Wilmington, Del. 

M. B. Hall, 75 Carpenter St., Foxboro, Mass. 

. M. McCarroll, 1813 Edinburgh Ave., Baton Rouge 4, La. 

S. Sterling, S. Sterling Co., 15310 W. McNichols, Detroit 35, Mich. 

Morton B. Brown, 4726 N. Iith St., Philadelphia 41, Pa. 

William N. Richards, International Correspondence Schools, 1001 Wyoming 
Ave., Scranton, Pa. 

Carence R. Skalnick, American Oil Co., (Texas), P. O. Box 401, Texas City, 


ex. 
George A. Larsen, 612 lith ot., Lockport, Illinois 
Collegiate Studies Subcommittee: 


John C. Melcher, Chairman, Leeds & Northrup Co., 4901 Stenton Ave., Phila- 


delphia, Pa. 

- H. Furry, The Foxboro Co., Foxboro, Mass. 
i. Westy, 20873 Avalon Drive, Cleveland 16, Ohio 

- W. Percy, U.S. Stee! Corp., Fundamental Research Labs., Monroeville, Pa. 


~~ L Balise, Dept. of Mech. Eng., University of Washington, Seattle 5, 


pt. Troutman, 3252 Grand View Bivd., Los Angeles 66, Calif. 
nen d. H. Murphy, 35 W. 33rd St., Chicago 16, Illinois 
ans B. Ludwigsen, 240 E. Hooker St.. Bartow, Fla. 


Special Projects Subcommittee: 


P.O. Huss, Chairman, Dept. of Electrical Eng., The University of Akron, 


Akron 4, Ohio 
of W. Johnston, Jr., Panellit, Inc., Skokie, lil. 
orton B. Brown, 4726 N. I Ith St.. Philadelphia 41, Pa. 


September 1956 


C-7 Historical: 
M. F. Behar, Chairman, 245 Melwood St., Pittsburgh 13, Pa. 
C. W. Covey, Instrument Society of America, 313 Sixth Ave., Pittsburgh 


22, Pa. 
Nelson Gildersleeve, General Electric Co., 40 Federal St., West Lynn 3, 
Mass. 


TECHNICAL DIVISION 


D-| Technical Program: 

Philip M. Fleming, Chairman, E. |. duPont deNemours & Co., Room 3302, 
Louviers Bldg., Wilmington 98, Del. 

Ricnard |. Barlow, 119 E. Union St., Pasadena |, Calif. 

Louis Gess, Minn-Honeywell Reg. Co., Wayne & Windrim Aves., Phila- 
delphia, Pa. 

H. H. Johnson, Consolidated Edison Co., 4 Irving Place, New York, N. Y. 

James K. Mawha, Ebasco Services, 2 Rector St., New York 6, N. Y. 

J. J. McDonald, Consolidated Engineering Co., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 


D-2 Research and Development: 
¥, 1. Caldwell, Chairman, Taylor Instrument Cos., 95 Ames St., Rochester |, 
oe 


D-3 Instrument Operation and Maintenance: 


J. C. Groenewegen, Chairman, P. O. Box 211, Torrance, Calif. 
+> ee, Secretary, General Electric Co., | River Rd., Schenectady, 


Frank Balik, Convair Div., General Dynamics Corp., Fort Worth, Texas 
Wm. G. Baker, Jr., American Enka Corp., Lowlands Plant, Morristown, Tenn. 
Clyde W. Braswell, Monsanto Chemical Os. Texas City, Texas 
T. B. McCraray, Dow Chemical Co., Freeport, Texas 
F. Edmonds, 451 Strafer St., Cincinnati 26, Ohio 
Wm. Troutman, Richfield Oil Co., Wilmington, Calif. 
Subcommittee: Instrument Maintenance Clinic 
Edward M. Feeley, Chairman, Trinity Equipment Co., 472 Westfield Ave. E.., 
Roselle Park, N. J. 
William J. Cesarz, Esso Standard Oil Co., East 22nd St., Bayonne, N. J. 
Robert C. Switzer, Merck & Co., Inc., 126 E. Lincoln Ave., Rahway, N. J. 
Robert E. Tarring, Foster Engr. Corp., 835 Lehigh Ave., Union, New Jersey 


Subcommittee: Instrument Mechanics Training 
George A. Larsen, Chairman, The Texas Co., Lockport, Ill. 
Rollin H. Briggs, Dow Chemical Co., Midland, Mich. 
C. C. Cobb, Magnolia Petroleum, Madison St., Beaumont, Texas 
John H. Cuthbert, U. S. Steel Co., Chicago 17, Ill. 
John Davis, Monsanto Chemical Co., Texas City, Tex. 
George N. Ehly, Atlantic Refining Co., Philadelphia, Pa. 
J._N. Franklin, BoWater Newfoundland Pulp & Paper Mills, Ltd., Corner 
Brock, Newfoundland 
Kenneth Goldring, Polymer Corp., Sarnia, Ontario, Canada 
Malcolm B. Hall, The Foxboro Co., Foxboro Co., Foxboro, Mass. 
H. A. Harrington, Al! States Engrs. Co., Albany, N. Y. 
John Johnston, Jr., E. |. duPont deNemours & Co., Wilmington, Del. 
John Josenhaus, Corn Products Co., Argo, Ill. 
Martin J. Ladden, Minneapolis-Honeywell Reg. Co., Philadelphia, Pa. 
Wm. Pugsley, The Hays Corp., Michigan City, Ind. 


Subcommittee: Instrument Shop Layouts & Shop Equipment 
C. C. Cobb, Magnolia Petroleum, Madison St., Beaumont, Tex. 
A. L. Keeler, Socony Vacuum Ojl Co., Paulsboro, N. J. 
Tom H. Pierson, Eggelhoff Engineers, Inc., P. O. Box 1743, Houston, Tex. 
C. E. Werstler, Socony-Vacuum Oil Ce.. So. 20th St., E. St. Louis, Ill. 


Subcommittee: Instrument Installation & Maintenance Practice 
L. V. Morgan, Chairman, American Cyanamid Co., St. Marys, West Virginia 
Duane Humphrey, E. |. duPont deNemours & Co., Wilmington, Del. 
Robert T. Hurm, West Virginia Pulp & Paper Co., Covington, Va. 
H. Douglas Woods, Canadian Industries, Ltd., Montreal, Quebec, Canada 


Subcommittee: Maintenance & Operation Papers 
J. J. Kelly, American Cyanamid Co., Bound Brook, N. J. 


Subcommittee on Technical Papers: 
S. C. Richardson, Chairman, General Electric Co., | River Rd., Schenectady, 
N. Y 


Wm. Crosson, Consolidated Edison Co., 708 Ist Ave., New York 17, N. Y. 
A. K. Joecks, Consolidated Edison Co., 708 Ist Ave., New York 17, N. Y. 


D-4 Testing Instrumentation: 


D. J. DeMichele, Chairman, General Electric Co., Schenectady, N. Y. 
©. L. Linebrink, Vice Chairman, Battelle Memorial Inst., 505 King Ave., 
Columbus, Ohio 


Agricultural Measurements Subcommittee: 
Richard P. Wehrle, Chairman, International Harvester Co., 2626 W. 3ist 
Bivd., Chicago 8, Ill. 


Instrumentation in Research and Development Subcommittee: 
C. E. Balleisen, Chairman, Robertshaw-Fulton Controls, Aeronautica! Div., 
Santa Ana Freeway at Euclid, Anaheim, Calif. 
Dr. Robert B. Grant, Phillips Petroleum Co., Bartlesville, Okla. 


Low Temperature Measurement Subcommittee: 
John T. Harvell, Chairman, Arthur D. Little, Inc., 30 Memorial Drive, Cam- 
bridge, Mass. 
Dr. N. S. Rasor, North American Aviation, Inc., Dept. 94, 13314 Lakewood 
Bivd., Downey, Calif. 
Strain Measurements Subcommittee: 
John F. Potts, Chairman, Oak Ridge Nat'l., P. O. Box P, Oak Ridge, Tenn. 
Mills Dean II1, David Taylor Model Basin, Washington, D. C. 
Frank Myers, General Electric Co., Lakeside Ave., Burlington, Vt. 
Structural Organization Subcommittee: 
H. Rondeau, Chairman, American Meter Co., Res. Lab., Byberry Rd., Hunt- 
ingdon Valley, Pa. 
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Vibration Measurement Subcommittee: 
Slenn N. mre, _ Krouse Testing Mach. Co., 573 E. lith Ave., 
Columbus 3, 
Charles S. becioelg, General Electric Co., Engr. Lab., Bldg. 27 — 375, Sche- 
nectady, N. Y. 


D-5 Analysis Instrumentation Committee: 

T. C. Wherry, Chairman, Phillips Petroleum Co., 117 N. Johnstone, Bartles- 
ville, Okla. 

Marvin D. Weiss, Vice Chairman — Special Symposia & Joint Meetings, 
Fischer & Porter Co., Hatboro, Pa. 

Henry J. Noebels, Vice Chairman, Beckman Instruments, Inc., 
Rd., Fullerton, Calif. 

K. V. Kratochvil, Secretary, Phillips Petroleum Co., 117 N. Johnstone, Bartles- 
ville, Okla. 


Radio Frequency Spectrometry Subcommittee: 
Dr. Martin Packard, Chairman, Varian Associates, 611 Hausem Way, Palo 
Alto, Calif. 
J. P. O'Meara, Southwest Research Institute, San Antonio, Tex. 
C. Reilly, Shell Development Co., Emeryville, Calif. 


Industrial pH Measurement and Control Subcommittee: 
t.. d. — Chairman, Beckman Instruments, Inc., 2500 Fullerton Rd., Fuller- 
ton, Cali 


Sheen Methods of Analysis Subcommittee: 
R. D. —, Chairman, Leeds & Northrup Co., 4900 Stenton Ave., Philadel- 
phia, Pa 
Henry Landsberg, Consolidated Electrodynamics Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif. 


Analytical Clinic Subcommittee: 
T. R. Vick-Roy, Chairman, E. |. duPont deNemours & Co., Wilmington 98, 


2500 Fullerton 


Del. 
a? J. Shipman, Vice Chairman, B. F. Goodrich Res. Center, Brecksville, 
hio 


X-Ray and Electron Spectroscopy Subcommittee: 
Dr. D. C. Miller, - . to North American Phillips Co., 750 S. Fulton Ave., 
Mount Vernon, N. 
J. W. Kemp, pda NY Research Labs., 3717 Park Place, Glendale 8, Calif. 


Optical Methods Subcommittee: 
V. N. Smith, Chairman, Shell ag ag Co., Emeryville, Calif. 
t. G. Glasser, Engineering Res. Lab., E. . duPont deNemours & Co., Wil 
mington 98, 
Elliot Woodhull, “berkin- Elmer Corp., Norwalk, Conn. 


Process Control Systems Subcommittee: 

A. R. Aikman, Chairman, Schlumberger Instrument Co., P. O. Box ‘'U"’ 
Ridgefield, Conn. 
P. Bigliano, Vice eg E. 
‘Station, Wilmington 98, 

D. E. Berger, Phillips AB wail Co., 117 N. Johnstone, Bartlesville, Okla. 

C. F. Robinson, Consolidated Electrodynamics Corp., 300 Sierra Madre 
Blvd., Pasadena, Calif. 

E. H. Woodhull, Perkin-Elmer Corp., Norwalk, Conn. 


Mass Spectrometry Subcommittee: 

Dr. Allen S. Powell, Chairman, Asst. Prof. of Chemistry, Case Institute of 
Technology, University Circle, Cleveland 6, Ohio 

Ed. Zubler, age pre Co., Lamp Development Lab., Cleveland, Ohio 

Eugene H. Rowe, Goodrich Res. Center, Brecksville, Ohio 

Walter Donner, a he Instruments, Inc., 2500 Fullerton Rd., Fullerton, 
Calif. 

William Gallaway, Beckman Instruments, Inc., 
Calif. 

Lawrence Hall, Consolidated Electrodynamics Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif. 


Publicity Subcommittee: 
George Field, Chairman, Batten-Barton-Durstine & Osborn, Inc., 
Ave., New York 17, N. Y. 


ccanaiinn Systems Subcommittee: 
Charles G. Fellows, Chairman, Carbide & Carbon Chemicals Co., 437 Mac 
Corkie Ave., S. W., South Charleston, West Virginia 
Electronic Measurement Equipment ‘Subcommittee: 
Chalmer E. Jones, Chairman, Heath Company, 305 Territorial Rd., Benton 
Harbor, Mich. 


Subcommittee on Chromatography: 
Vincent J. Coates, Chairman, Perkin-Elmer Corp., Norwalk, Conn. 


Advisory Subcommittee: 
C. M. Albright, E. U duPont deNemours & Co., Maryland Ave. & Beech St. 
Wilmington 98, 
Henry J. Noebels, Roadie Instruments, Inc., Fullerton, Calif. 
R. H. Munch, Monsanto Chemical Co., 1700 S. Second St., St. Louis 4, Mo. 


. duPont deNemours & Co., Experimental 


2500 Fullerton Rd., Fullerton, 
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D-6 Instrumentation for Inspection and Gaging: 
John A. Harrington, Chairman, DoAl! Co., 245 N. Laurel Ave., Des Plaines, 
Hl. 


D-7 Instrumentation for Production Processes 


Louis Gess, Chairman, Minneapolis-Honeywell Reg. Co., Brown Instruments 
Div., Wayne & Windrim Aves., Philadelphia 44, Ba. 

Thomas H. Pierson, Secretary & Vice Chairman, Texas Butadiene & Chem. Co., 
Houston, Tex. 

Charles D. Holland, Liaison — Texas A & M., Agricultural & Mech. College 
of Texas, Dept. of Chemical Engr., College Station, Tex. 


Chemical Industries Subcommittee: 

Lt. D. Cipriano, Chairman, Monsanto Chemical Co., Organic Chemicals Div., 
800 North wa Bivd., St. Louis |, Mo. 

Page Buckley, E. duPont deNemours & Co., Chemical Eng., Eng. Res. Lab., 
Wilmington 98, ‘pet 

C. C. Carroll, Olin Mathieson Chem. Co., Mathieson Bidg., 

Ed Hall, Instr. Engr., E 
mington 98, Del. 

Fred L. Harbough, 2399 East |4th St., San Leandro, Calif. 


Baltimore 3, Md. 
1. duPont deNemours & Co., 1007 Market St., Wil- 
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V. O. McConnell, Asst. Supt. Instrumentation, The Dow Chemi 
port, Tex. rien Free, 
Robert E. Tarring, Devel. Eng., Foster Engineering Co 
Union, N. J. 
P Ry a ape reel 
. B. Anderson hairman, ineering Research Dept., H. J. H 
Progress St., Pittsburgh ‘30, 47 eine Ca; » dy 
W. A. Brastad, Physics Research Dept., General Mills, | 2010 
pin Ave., Minneapolis 13, Minn. ‘ E. Heme 
pei 4 sorte Campbell Soup Co., 100 Market St. Camden, N, J 
arles Hanft, The F. & M. Schaefer Brewin Co., 430 Kent 
N.Y. g en Ave., irolie 
Kenneth Lucal, Asst. Chief Application Engr., Food Mach. & Ch 
Canning Machinery Div., Hoopeston, Illinois om. Comp, 
C. Stidger, Gerber Products Co., 9401 San Leandro St., Oakland, Calif. 
Metals Subcommittee: 
J. H. Cuthbert, Chairman, United States Steel Corp., South Chi 
3426 East 89th St., Chicago 17, Ili. ‘cago Work, 
J. F. Hornor, Minneapolis- Honeywell Reg. Co., Brown Instruments Div 
Wayne & Windrim Aves. on a 44, Pa. . 
R. L. Nickens, Reynolds Metals Co., 
Nuclear Industries “cemmpsedh ol 
Morris Moses, Chairman, Process Instr. Engr., Goodyear Atomic Corp., 2.0 
Box 628, Portsmouth, Ohio ” ee 
E. P. Diehl, General Electric Co., Meter Dept., West Lynn, Mass. 
Richard S. Hammond, 2102 Putman, Richland, Wash. 
Paper Industries Subcommittee: 
Louis G. Good, Chairman, Panellit, Inc., 740! N. Hamlin Ave., Skokie, Ill, 
Marvin F. Gade, Instrument Coordinator, Kimberly-Clark Corp., Research 
Division, Neenah, Wisconsin 
Petroleum Industries Subcommittee: 
T. M. Hoffman, Chairman, Engineering Div., Humble Oil & Refining Co, 
P. O. Box 3950, Baytown, Tex. 
Lowell H. Ballinger, oe Research & Engr. Co., Box 121, Linden, New Jersey 
Jack Brous, Instr. Engr., Phillips Petroleum Co., Kansas City Refinery, P, 0, 
Box 268, Kansas City, Kansas 
Robert Robinson, Inst. Engr., Fluor Corp., P. O. Box 7030, E. Los Angele; 
Branch, Los Angeles, Calif. 
Harvey Schilling, Magnolia Petroleum Co., P. O. Box 331!, Beaumont, Tex. 
Pharmaceutical Subcommittee: 
Robert W. Carter, Chairman, Sterling-Winthrop, Research Institute, Rensse- 
laer, N. 
J. W. Beardsley, Instrument Supvr., The Upjohn Co., P. O. Box 831, Kalama. 
zoo 99, Mich 
C. B. Claire, Instr. Dept. Hd., Myrtle St. Plant, Eli Lilly Co., Indianapolis 


, 835 Lehigh Aye, 


. O. Box 109, Corpus Christi, Tex, 


Ind. 
Joseph Jaffe, Mfg. Div., Smith, Kline, & French, 1530 Spring Garden St, 
Philadelphia |, Pa. 
John C. Souder, Ch. Analyst, Smith, Kline, & French, 1530 Spring Garden 
St., Philadelphia |, Pa. 
Power Plant Industries Subcommittee: 
Hi H. Johnson, Chairman, ean dated Edison Co. of N. Y., Room 1515-5, 4 
Irving Place, New York 3, 
Richard C. Austin, Detroit Edison Co., 2000 — 2nd Ave., 34 SB, Detroit %, 
Mich. 
James K. Mawha, Ebasco Services, 2 Rector St., New York 7, N. Y. 
Arthur E. Eriksen, Bechtel Corp., 10! California St., San Francisco, Calif. 
G. W. McKnight, Brown Insts. Div., Minneapolis-Honeywell Reg. Co., Wayne 
and Windrim Aves., Philadelphia 44, Pa. 
Rubber Industry Subcommittee: 
Robert N. Wilson, Chairman, Kelly Springfield Tire Co., Cumberland, Md. 
Textile Industries Subcommittee: 

Earl Seagrave, Jr., Chairman, Celanese Corp. of America, Textile Div., Engt. 
Dept., P. O. Box 1414, Charlotte, N. C. i 
Ralph E. Fishburn, Minneapolis-Honeywell Reg. Co., Brown Instruments Diy,, 

Wayne and Windrim Aves., Philadelphia 44, Pa. 
Ernest Lee Griggs, Jr., 837 Linden Hall, Chattanooga 5, Tenn. 


D-8 Instrumentation for Transportation: 


John J. McDonald, Chairman, Consolidated Electrodynamics Corp., 300 \. 
Sierra Madre Villa, Pasadena, Calif. 
in Harned, Secretary, General Motors Corp., Research Staff, P. O. Box Ii 
End Station, Detroit 2, Mich 
A. N Welch Technical Center, General Motors Corp., 
Warren, Mich. 


Aircraft Equipment Instrumentation Subcommittee: 
Karl Wacker, Chairman, Allison Div., General Motors Corp., P. O. Box 8% 
Indianapolis, Ind. 
H. Wilkens, Republic Aviation Corp., Farmingdale, L. |., N. Y. 


Automotive Equipment Instrumentation Subcommittee: 
Carl Canfield, Chairman, Borg Warner Corp., 706 S. 25th Ave., Bellwood, 
Hh. 


Railway Equipment Instrumentation Subcommittee: 
William Kneen, Chairman, Consolidated Electrodynamics Corp., 300 N. Siem 
Madre Villa, Pasadena, Calif. 


Pipeline Equipment and General Equipment Subcommittee: ’ . 
T. C Schroeder, Chairman, Westinghouse Air Brake Co., Union Switch Div,, 
Swissvale, Pa. 


Mechanical 8ldg., 


D-9 Biological and Medical! Instrumentation: 


Dr. Raymond Jonnard, Chairman, Paterson General Hospital, Paterson, New 
Jersey 

B. P. McKay, Secretary, Univ. of Tenn. Medical Units, Memphis 3, T: 

J. E. C. Askin, Chief Electrical Engr., Standard X-Ray Co., 1932 42 N. " purling 
St., Chicago 14, Ill. 

Martin Chanin, Chief Biochemist, City of Hope Med. Center, Durante, Calif 

Dr. Charles L. Fox, N. Y. Medical College, Flower & Fifth Ave. Hos 
New York, N. Y. et 

Dr. Duncan Holaday, Presbyterian Hospital, Anesthesia Department, 622 W 

168th St., New York, ¥. 
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Or. Alfred Henley, National Instrument Labs., Inc., 6108 Rhode Island Ave., 
Ri 


eee eller, M. D. Head New England Institute of Medical Research, 


: ‘onn. 
risa nson, 650 Maple Ave., Collingwood, N. J. 
KR Knoblauch, Minneapolis-Hone well Regulator Co., Philadelphia 44, Pa. 
by. Arthur E. MacNeil, Univ. of Buffalo School of Med., Buffalo, N. Y. 
Herold Morowitz, Prof. of Biophysics, Yale University School of Med., New 


sie Persons, Minneapolis-Honeywell Reg. Co., 24-30 Skillman Ave., Long 


By lg Burton Mfg. Co., 11201 W. Pico Blvd., Los Angeles 64, Calif. 
Walter Slavin, American Instrument Co., 8039 Georgia Ave., Silver Spring, 
Md. 


p-10 Meteorological Instrumentation: 
6. M Rolls, Chairman, 703 Ludlow St., Tokoma Pk. 12, Md. 


D-ll Nuclear Radiation Instrumentation: 

Wm. Ladniak, Chairman, Oak Ridge National Labs., Carbide and Carbon 

Chemicals Co., O. Box P, Oak Ridge, Tenn. 

Jack Dever, Jr., Minneapolis-Honeywell Reg. Co., 4494 Wayne Ave., Phila- 
Iphia 44, Pa. 

seb. Grow, Sandia Corp., P. O. Box 5800, Albuquerque, N. M. 

Richard Johnson, U. S$. Atomic Energy Commission, Washington 25, D. C. 

Jerome Kohi, Chief Engr., Tracerlab, Inc., 2030 Wright Ave., Richmond 3, 


lif. 
— Mehooey, Union Carbide Nuclear Co., Inc., P. O. Box P, Oak Ridge, 


enn. 
Dr. Stephen Malaker, Daystrom Instrument Co., Inc., Elizabeth, N. J. 
far! M. Pollock, Victoreen Instrument Co., 5806 Hough Ave., Cleveland 3, 
Ohio. 


D-I2 Geophysical Instrumentation: 
Chairman to be announced. 


D-I3 Physical Properties Measurement: 

Martin P. Cornelius, Chairman, International Harvester Co., Mfg. Res. Dept., 
5225 So. Western Blvd., Chicago 9, Ill. 

Theodore W. Lashof, National Bureau of Standards, Washington 25, D. C. 
Ralph A. Marinelli, Chief-Inst. Lab., Detroit Arsenal, 28251 Van Dyke Ave., 
Central Line, Mich. 

Richard A. Minard, Brookfield Engr. Labs., 249 Cushing St., Stoughton, Mass. 


D-I4 Aeronautical Instrumentation: 

Floyd B. Simpson, Chairman, Industrial Engineering Corp., 525 E. Woodbine, 
Louisville 8, Ky. 

Walter J. Gabriel, Vice Chairman, Senior Flight Test Engineer, Convair Div., 
General Dynamics Corp., Fort Worth, Tex. 


Flight Test Instrumentation Subcommittee: 
Bernard E. Oldfield, Chairman, Instrumentation Branch, Flight Test Eng. Lab., 
Edwards Air Force Base, Calif. 
Ralph H. Tripp, °h.D., Vice Chairman & Secretary, Instrumentation Dept. 
ae Grumman Aircraft Engineering Corporation, Bethpage, Long Island, 


Niels Y. Anderson, Cornell Aeronautical Laboratory, Buffalo 21, N. Y. 

William Barratt, Inst. Supvr., Avro Aircraft Corp., Box 4004, Terminal A., 
Toronto, Ontario, Canada. 

— > Buckley, National Advisory Committee of Aeronautics, Langley 
ield, Va. 

ye po T. Noble, Jr., Boeing Airplane Co., 6110 Oakwood Drive, Wichita, 
ansas. 

Glen gendorvon, Flight Test Eng. Dept., Lockheed Aircraft Corp., Burbank, 


w. 
7. seed, Chief Instrumentation, Flight Test, Boeing Airplane Co., Seattle, 
ash, 


Ground Test Instrumentation Subcommittee: 
- O. Spencer, Chairman, Mail Station 261, Bldg. 25, Hughes Aircraft 
.. Florence at Teale St., Culver City, Calif. 


Missile Test Instrumentation Subcommittee: 
y Ae Bryan, Chairman, Douglas Aircraft Testing Div., Santa Monica, 
alif, 


D-I5 Computers and Data Handling Committee: 


Richard E. Wendt, Jr.. Chairman, Westinghouse Electric Corp., 1844 Ard- 
more Blvd., Pittsburgh 21, Pa. 


Data Handling Subcommittee: 
Donald Prell, Chairman, Benson Lehner Corp., 11930 W. Olympic Blvd., 
Los Angeles 64, Calif. 
Isaac Auerbach, Burroughs Res. Center, Burroughs Corp., Paoli, Pa. 
“ae ©. Hosken, Farrington Mfg. Co., Industrial Center, Needham Hts. 94, 
Sidney Kaufman, Shell Development Co., 3737 Bellaire Blvd., Houston 25, Tex. 
_ % mprmorstone, Datex Div., Giannini, Inc., 918 E. Green St., Pasa- 
, Calif. 


Automation Subcommittee: 
tving Lefkowitz, Chairr-sa, Case Institute of Tech., University Circle, Cleve- 
land 6, Ohio. 
©. Hosken, Farrington Mfg. Co., Industrial Center, Needham Hts. 94, 
Poneld G. Scorgie, Westinghouse Electric Corp., Youngwood, Pa. 
arles W. Worley, Electronics Assoc., Inc., Box 582, Princeton, N. J. 


w; Devices Subcommittee: 
mem J. Connor, Jr., Chairman, Minneapolis-Honeywell Reg. Co., Brown 
Astruments Div., Wayne and Windrim Aves., Philadelphia 44, Pa. 
Ch ald G. Scorgie, Westinghouse Electric Corp., Youngwood, Pa. 
arles W. Worley, Electronics Assoc., Inc., Box 582, Princeton, N. J. 
Fs Computer Clinic Subcommittee: 
ank W. Ladwig, Chairman, Burroughs Corp., Burroughs Special Machines 
eet, 1616 Walnut St.. Philadelphia, Pa. 
tving Lefkowitz, Vice Chairman, Case Institute of Tech., University Circle, 
Cleveland 6, Ohio. 
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Data Handling Workshop Subcommittee: 


Donald Prell, Chairman, Benson Lehner Corp., 11930 W. Olympic Blivd., Los 
Angeles 64, Calif. ; 

Alyce McIntosh, Secretary, Benson Lehner Corp., 11930 W. Olympic Bivd., 
Los Angeles 64, Calif. 

E. M. Corson, Jr., Sales Manager, Metrotype Corp., Michigan City, Ind. 

William G. Deutsch, Panellit, Inc., 740! N. Hamlin Ave., Skokie, Ill. 

Fred S. Korb, Sales Engr., William Miller Instruments, Inc., Scientific Instru- 
ments, 78-14 138th St., Flushing 67, N. Y. 

. W. Knaplund, Mar. Special Projects, International Business Machines 
Corp., 590 Madison Ave., New York 22, N. Y. P 

Lt. Col. M. H. Mills, NSA-622, Arlington Hall Station, 4000 Arlingion Bivd., 
Washington, D. C. 

Art Munzig, Sales Manager, Epsco, Inc., 588 Commonwealth Ave., Boston 15, 
Mass. 

Dan W. Patterson, Benson-Lehner Corp., 11930 W. Olympic Blvd., Los 
Angeles 64, Calif. 

Robert E. Perkinson, McDonnell Aircraft Corp., Box 116, Lambert Field 
21, Mo. 

Robert C. Saunders, Jr., Benson-Lehner Corp., 91 Center Ave., Chatham, 

N.J 


Eugene O. Spencer, Hughes Aircraft Co., Florence & Teale Sts., Culver City, 
alif. 
Dr. R. H. Tripp, Ph.D., Instrumentation Dept. Head, Grumman Aircraft Engr. 
Corp., Bethpage, Long Island, N. Y. ae 
Robert A. Wiesemann, Supvr., Westinghouse Electric Corp., Aviation Gas 
Turbine Div., N.A.S., Olathe, Kansas. 


National Telemetering Conference Subcommittee: 


L. W. Gardenhire, Chief Instrument & Sd., Branch Electro Mech. Labs., 
Guided Missiles, White Sands, N. M. 
ware C. Taylor, Telecomputing Corp., 12838 Saticoy Ave., No. Hollywood, 
alif. 


D-16 Automatic Controls for Heating and Air Conditioning: 


7 Chairman, Johnson Service Co., 507 Michigan St., Milwaukee 

‘ isc. 

R. A. Hegberg, Secretary, Powers Regulator Co., 3400 Oakton St., Skokie, III. 

J. A. Duebe!, Prefex Corp., 500 W. Oklahoma Ave., Milwaukee !, Wisc. 

L. F. Flagg, Supvr., Commercial Div., Minneapolis-Honeywell Reg. Co., 2753 
Fourth Ave. S., Minneapolis, Minn. 

S. W. Miller, John J. Nesbitt, Inc., Philadelphia 36, Pa. 

P. O. Penn, Penn Controls, Inc., Goshen, Indiana. 

L. C. Plaehn, Barber-Colman Co., 914 N. Broadway, Milwaukee 2, Wisc. 

D. K. Sewell, Mar., Eng. Lab., Herman Nelson Div., American Air Filter Co., 
Inc., Moline, Ill. 

S. P. Soling, York Corp., York, Pa. 


D-17 Steering Committee: 

Neil M. Blair, Chairman, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 

Philip M. Fleming, E. |. duPont deNemours & Co., Rm. 3302, Louviers Bidg., 
Wilmington 98, Del. 

J. J. Kelly, American Cyanamid Co., Bound Brook, N. J. 

Delmas C. Little, 422 "'F'' St., White Sands Proving Grounds, New Mexico. 

Richard N. Pond, Taylor Instrument Cos., 95 Ames St., Rochester |, N. Y. 

Edward R. Thomson, Automatic Temp. Cont. Co., 5200 Pulaski Ave., Phila- 
deiphia 44, Pa. 

John T. Ward, E. |. duPont deNemours & Co., Engineering Dept., Wilming- 
ton 98, Del. 

T. C. Wherry, Phillips Petroleum Co., 116 No. Johnstone, Bartlesville, Okla. 


RECOMMENDED PRACTICES DIVISION 


E-| Recommended Practices Committee: 

A. V. Novak, Chairman, E. |. duPont deNemours & Co., Inc., P. O. Box 993, 
Charleston 24, W. Va. 

Albert F. Sperry, Secretary, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 


Steering Committee: 
A. V. Novak, Chairman, E. |. duPont deNemours & Co., P. O. Box 993, 
Charleston 24, W. Va. 
Albert F. Sperry, Secretary, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
J. G. Kerley, 496 Piermont Ave., Hillsdale, N. J. 


RPA, Procedure: 
A. F. Sperry, Chairman, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
A. V. Novak, E. |. duPont deNemours & Co., P. O. Box 993, Charleston 24, 
W. Va. 


Liaison to ASME—IRD: 
R. E. Clarridge, Taylor Instrument Cos., 95 Ames St., Rochester |, N. Y. 


Liaison to SAMA: 
H. H. Gorrie, Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland 10, Ohio. 


RP-|, Thermocouples and Extension Wire: 

Ward Percy, Chairman, Edgar C. Bain Lab. for Fundamental Res., United 
States Steel Corp., Research Center, Monroeville, Pa. 

1. Van st ae Secretary, Weston Electrical Inst. Co., Tagliabue Div., New- 
ark, N. J. 

W. E. Boyle, Shell Oil Co., Wood River, Illinois. 

R. J. Cushing, Genera! Electric Co., 40 Federal! St., West Lynn 3, Mass. 

V. DiCicco, Foxboro Co., Foxboro, Mass. 

R. H. Gray, Esso Res. & Engr. Co., P. O. Box 121, Linden, N. J. 

A. V. Novak, E. |. duPont deNemours & Co., P. O. Box 993, Charleston 24, 


W. Va. 

Donald Robertson, Leeds & Northrup Co., 490! Stenton Ave., Philadelphia 

44, Pa. 

Albert F. Sperry, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 

G. E. Van Vessem, The Bristol Co., Waterbury, Conn. 

C. A. Vogelsang, Minneapolis-Honeywell Reg. Co., Brown Instrument Div., 
Philadelphia 44, Pa. 


RP-3, Head Type Meter Auxiliaries: 
C. A. Prior, Chairman, Diamond Alkali Co., Cleveland, Ohio. 
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Carl Werstler, 43 Signal Hill Bilvd., E. St. Louis, Ill. 


RP-4, Control Valve and By-Pass Installation Practices: 


C. W. Bates, Chairman, Humble Oil & Refining Co., Baytown, Tex. 
M. K. Andersen, Carbide & Carbon Chem. Co., Texas City, Tex. 
H. C. Givens, LaGloria Corp., Falfurrias, Tex. 

J. M. Jones, The Texas Co., Port Arthur, Tex. 

E. D. Mattix, Cities Service Refining Corp., Lake Charles, La. 

R. L. Nichols, Magnolia Petroleum Corp., Beaumont, Tex. 

J. A. Parker, Shell Chemical Corp., Houston, Tex. 

R. R. Proctor, Pure Oil Res. & Dev. Labs., Crystal Lake, II! 


RP-5, Instrument Flow Plan Symbols: 
D. ts Hostedler, Chairman, Foster Wheeler Corp., 165 Broadway, New York, 
v. 


Fred L. Crabbe, Malcolm W. Black & Co., 41 East 42nd St., New York, N. Y. 
W. A. Crawford, 704 Hopeton Rd., Westover Hills, Wilmington, Del. 

H. E. Hanson, Esso Research & Eng. Co., Linden, New Jersey. 

E. R. Huckman, The Foxboro Co., 420 Lexington Ave., New York, N. Y. 

Harry A. Irving, Taylor Instrument Cos., 30 Rockefeller Plaza, New York 


M. MacDonald, S. Morgan Smith Co., York, Pa. 
S. D. Ross, Harris D. McKinney, Inc., 12S. 12th St., Philadelphia, Pa. 


RP-7, Pneumatic Control Circuit Pressures: 


R. U. Stanley, Chairman, 7405 Rockway Ave., El Cerrito 8, Calif. 
N. A. Austin, 6l1 E. Meadow Dr., Palo Alto, Calif. 
A. Ger nter, 9259 Skyline Blvd., Oakland, Calif. 
ottingham, 300 Seaview Dr., El Cerrito 8, Calif. 
ti. y Davidson, Lago Oil Transp. Co., Ltd., Aruba, N. W. | 
J. N. Faucett, Jr., Lago Oil & Transp. Co., Aruba, N. W. | 
G. W. Jacobs, 772 Vincente Ave., Berkeley 7, Calif. 
S. A. Johansson, Lago Oil & Transp. Co., Ltd., Aruba, N. W. |. 
J. W. Jones, 1267 Galvez Dr., Pedro Valley, Calif. 
J. T. Kirkland, 7116 Hemlock, Oakland, Calif. 
W. A. Koopman, Lago Oil Transp. Co. Ltd., come. N. W. | 
E. E. Larson, 725 Tehama St., San Francisco, Calif. 
W. E. Learned, Lago Oil & Transp. Co., Ltd., Aruba, N. W. 
J. L. Lopez, International Petroleum, Barrancaberneja, Columb S. A. 
A. S. MacNutt, Lago Oil & Transp. Co. Ltd., Aruba, N. W. 
J. Power, 1133 E. Redondo Bivd., Inglewood 2, Calif. 
J. FP. Rogers, Dekoron Products Div., Samuel Moore & Co., Mantua, Ohio. 
K. H. Walker, Lago Oil & Transp. Co., Ltd., Aruba, N. W. |. 
W. O. Weber, 366 Pine Lane, Haworth, N. J. 
N. S. Waner, 200 Fairlawn Dr., Berkeley, Calif. 


RP-8, Outside Instrument Protective Cabinets: 
S. J. Richard, Chairman, Rust Engineering Co., Frick Bldg., Pittsburgh, Pa. 


RP-12, Wiring for Hazardous Locations: 
F. Maltby, Chairman, Fielden Instrument Corp., 2290 N. Fourth St., Phila- 
delphia, Pa. 
Cc. eo Bragg, Standard Oil Co., 125 & New York Ave., Whiting, Ind. 
was E. Carlson, Corn Products Refining Co., 201 N. Wells St., Chicago 
6, Il. 
Harold Crouch, Eastman Kodak Co., Rochester, N. Y. 
L. E. Cuckler, 3127 Jenkintown Rd., North Hills, Pa. 
Howard Ecker, Minnesota Mining & Mfg. Co., 900 Fauquier Ave., St. Paul 
Minn. 
W. Howe, The Foxboro Co., Foxboro, Mass. 
Walter Jacobson, The Bristol Co., Waterbury, Conn. 
R. M. McCarron, Leeds & Northrup, Philadelphia, Pa. 
A. H. McKinney, 215 West 24th St., Chester, Pa. 
A. V. Novak, E. |. duPont deNemours & Co., P. O. Box 993, Charleston 24 
W. Va. 
R. R. Proctor, Pure Oil Res. Labs., Covet’ Lake, Ill. 
Sohne Robinson, The Fluor Corp., 30, E. Los Angeles, Calif. 
wt erry, Panellit, Inc., 7401 N. Hamlin’ Ave., Skokie, il. 
aylor, Sinclair Refining Co., 3500 Indianapolis Bivd., E. Chicago, Ind. 
N x. Tornblom, Appleton Electric Co., Wellington Ave., Chicago 13, Ill. 
Ernest F. Upton, Jr., Minneapolis-Honeywell Reg. Co., Philadelphia, Pa. 
Ralph Webb, Carbide and Carbon Chemicals Co., Charleston, W. Va. 


RP-13, Instrumentation for Corrosive Services: 

% eet, Chairman, Colgate-Palmolive-Peet Co., 105 Hudson St., Jersey 
ity, N. J. 

L. H. Anderson, 149 Maple St., Metuchen, N. t 

N. B. Bartelson, 48 Kempshall Terr., Fanwood, 

W. Jensen, Moore Products Co., H ¥ Lycoming ‘a Philadelphia, Pa. 

John Kelly, Calco Chemical Co., Bound Brook, N. ea 

J. C. Koch, Conoflow Corp., 2100-Arch St., Philadel hia, Pa. 

Frank Oley, Scientific Design Co., 2 Park Ave., New ork, N. Y. 

F. Schindler, 65 Kenmore Rd. Pinecrest Acres, Stoughton, Mass. 

F. Maltby, Fielden Instrument Co., 2920 N. 4th St., Philadelphia, Pa. 


RP-14, Primary Elements for Head Meters: 
Robert L. Galley, Chairman, 4986 Marmol Drive, Woodland Hills, Calif. 


RP-15, Head Meter Installation and Calibration: 

. B. McCraray, Chairman, Dow Chemical Co., Freeport, Tex. 

. S. Becker, Sun Oil Co., 8 Forest Ave., Claymont, Del. 

. B. Dederick, The Foxboro Co., Foxboro, Mass. 

. D. Dodge, Minneapolis- Honeywell Reg. Co., Philadelphia, Pa. 

D. Jung, Catalytic Const. Co., 1528 Walnut St., Philadelphia, Pa. 
Ralph C. Kimble, American Viscose Co., Philadelphia, Pa. 

V. A. Pardo, United Engrs. & Constructors, 1401 Arch St., Philadelphia, Pa. 
H. J. Smith, United Engrs. & Constructors, 140! Arch St., Philadelphia, Pa. 
Henry S. Tanner, Bailey Meter Co., Cleveland, Ohio. 


RP-16, Variable Area Meters: 
WwW. eee, Chairman, 704 Hopeton Rd., Westover Hills, Wilmington, 


el. 
Seymour Blechman, Fischer & Porter Co., Hatboro, Pa. 
D. N. Brooks, Brooks Rotameter Co., Lansdale, Pa. 
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W. A. Diament, Devicengineering Co., 1701 Walnut St., Philadelphia 3 P, 
S. G. Ketterer, Schutte & Koerting Co., Cornwells Heights, Bucks County fe 


RP-18, Instrument Signals and Alarms: 

E. Read, Chairman, E. |. duPont deNemours & Co., Newark, Del, 
E A. Adler, United Engrs. & Constructors, 140! Arch ‘St., Philadelphia, P, 
C. B. Anderman, Armstrong Cork Co., Lancaster, Pa. * 
J. L. Hammond, Girdler Corp.., Louisville, Ky. 
R. C. Kimball, American Viscose Co., Philadelphia, Pa. 
J. Ward, Ill E. Roosevelt Ave., Wilmington Manor, New Castle, Del, 


RP-20, Instrument Specifications: 

Glen G. wen Chairman, The Fluor Corp., 2500 S. Atlantic Blvd. Lo, 
Angeles 22, Calif. " 
Martin W. Adcock, Union Oil Co. of Calif., 1660 W. Anaheim, Wilmington 
Calif. ; 
William Carmack, The Fluor Corp., 2500 S. Atlantic Bivd., Los Angeles 2} 

alif r 
George W. Coleman, American Potash & Chem. Corp., 3030 W. éth St Los 
Angeles 5, Calif. . 

Elliott A. Cranch, 1128 E. Lexington Dr., Glendale, Calif. 

Charles Dempsey, Crosby Gage & Valve Co., Inc., 5346 Jillson St Los 
Angeles, Calif. ‘. 

Henry C. Earle, Annin Co., 6570 Telegraph Rd., Los Angeles, Calif, 

Al J. Fink, Taylor Instrument Cos., 2455 Riverside Dr., Los Angeles, Calif, 

Robert B. ‘Grant, Minneapolis- Honeywell Reg. Co., Los Angeles, Calif. 

Francis V. Lyle, Dow Chemical Co., Midland, Mich. 

Robert F. Morrison, Ralph M. Parsons Co., 510 W. éth St. Los Angeles, Calif, 

Earle W. Pitt, The ‘Foxboro Co., 2307 E. 8th St., Los Angeles 21, Calif, 

Robert E. Rogers, Jr., The Foxboro Co., Foxboro, Mass. 

William H. Williams, The Fiuor Corp., Ltd., 2500 S. Atlantic Blvd. Lo 
Angeles 22, Calif. ‘ 

Norton K. Wolfe, C. F. Braun & Co., 1000 S. Fremont Ave., Alhambra, Cali 


RP-21, Positive Displacement Meters: 
J. E. White, Jr., Chairman, Black, Sivalls & Bryson, Inc., Houston, Tex. 
RP-22, Preferred Instrument Cut-out Dimensions: 
J. G. Kerley, Chairman, 496 Piermont Ave., Hillsdale, N. J. 
D. M. Boyd, Jr., Universal Oil Products, 30 Algonquin Rd., Des Plaines, iil, 
A. F. Sperry, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
F. H. Trapnell, 2407 Delaware Ave., Wilmington, Del. 


RP-23, Instrument Ranges: 

= Fowler, Chairman, Carbide and Carbon Chemicals Co., Oak Ridge 
enn. 

E. C. Hutchinson, Apt. 307, 240 N. Purdue, Oak Ridge, Tenn. 

D. C. Toomb, Jr., Highland Dr., R. F. O. No. 3, Clinton, Tenn. 


RP-25, Materials for Construction for Radiation Instrument Service: 
E. S. Day, Jr., Chairman, General Electric Co., 761 Bidg., Richland, Wash. 
A. R. Brooks, E. |. duPont deNemours & Co., Newark, Del. 
C. O. Clemetson, General Electric Co., 761 Bldg. Richland, Wash. 
J. DeLorenzo, Oak Ridge National Lab., Re Ridge, Tenn 
E. E. Forslind, Goodyear Atomic Corp., P. O. Box 628, ae Ohio. 
R. L. Grenda, General Electric Co., 761 Blidg., Richland, Wash. 
R. S. Hammond, General Electric Co., 1704-F Bldg., Richland, Wash. 
N. L. Isenhour, Carbide and Carbon Chemicals Co., Oak Ridge, Tenn. 
J. E. Kaveckis, General Electric Co., 703 Bidg., Richland, Wash. 
WwW. R. Langdon, General Engineering Lab., General Electric Co., Schenec 

tady, .- 

S. i haimcher, General Engineering Lab., General Electric Co., Schenectady, 
- P 
W. A. Richards, General Electric Co., 761 Bldg., Richland, Wash. 
G. R. Wilde, General Electric Co., 761 Bldg., Richland, Wash. 
B. E. Woodward, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 


RP-26, Freq y Resp Specifications: 

F. H. Winterkamp, Chairman, 9 Byron Rd., ee Tex. 

Andrew Bremer, Shel! Development Co., sy le, Calif. 

Robert |. Edelman, Taylor Instrument 95 Ames St., Rochester |, N.Y. 

P. S. Buckley, Experimental Station, E. eduPont deNemours & Co., Wilming: 
ton, Del. 

G. H. Bouman, Minneapolis-Honeywell Reg. Co., Wayne and Windrim Aves, 
Philadelphia, Pa. 

T. H. Lotze, Research weet Engr., Fischer & Porter Co., Hatboro, Pa. 

G. R. Jamieson, Bid K-00. K-25 Area, Carbide and Carbon Chem. Co, 
P. O. Box P., Oak Ri id Tenn. 

R. C. heorer, General Engi neering Lab., General Electric Corp., Schenec 
tady, N. 

Prof. oul E E. Smith, Dept. of Electrical Eng., Mass. Institute of Tech., Cam 
bridge, Mass. 

W. E. Vannah, McGraw-Hill Publishing Co., 336 W. 42nd St., New York, N.Y. 





RP-27, Instrument interlocks: 
W. A. Summers, Chairman, Ebasco Services, 2 Rector St., New York 6, N.Y. 


RP-28, Instrument and Vibration Service: 
E. D. Phillips, Chairman, P. O. Box 492, Tullahoma, Tenn. 


TREASURER’S DIVISION 


Finance Committee: 
Howard Hudson, Chairman, Panellit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
©, &. Feeley, Trinity Equipment Corp., 417 Westfield Ave., E.. Roselle Patt, 


Barton Jones, Barton Instrument Co., 1429 S. Eastern Ave., Los Angeles 2, 
Calif. 

John C. Koch, Conoflow Corp., 2100 Arch St., Philadelphia, Pa. __ , 

Ralph H. Munch, Monsanto Chemical Co., Organic Chemical Div., St. Low 


4, Mo. 
Phil Sprague, The Hays Corp., 742 E. 8th St., Michigan City, Ind. 
J. T. Volibrecht, Energy Control Co., 5 Beekman St., New York 38, N.Y 
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“_ L. Riggs, Columbia Southern Chemical 
Co., Barberton, Ohio; Secy. V. J. Horning, 
444 Catawba Ave., Akron 19, Ohio; Del. J. 
Towsend, Columbia Southern Chemical Co., 
Barberton, Ohio; Meeting: Third Tuesday, 
§ P.M. Women's Club of Akron, Akron, Ohio. 


ERQUE 
ALBUQUERO! Poulsen, c/o C. G. Electronics 


.. 305 Dallas N. E., Albuquerque, N. M.; 
Form poles Sannella, Jr., 3392 51 Loop, 
Sandia Base, Albuquerque, N. M.; Del. E. L. 
Deeter, 1814 Ross Place, Albuquerque, N. M.; 
Meeting: Second Thursday, La Cana Rm., 
Coronado Club, Sandia Base, N. M. 

-TEX 

MEAN H. B. Godwin, 300 Cardinal St., Long: 
view, Texas; Secy. Harold A. Williams, 1101 
South I4th St. Longview, Texas; Meeting; 
First Monday, 7:30 P.M. Hospitality Room, 
Southwestern Gas & Electric Company, 116 
Fast Cotton, Longview, Texas. 


UBA 
Pres. George E. Hartwell, Jr., Lago Colony, 
Box 486, Aruba, N.W.I.; Secy. Marchant A. 
Davidson, P. O. Box 452, c/o Lago Oil & 
Traxsport Co., Ltd., Aruba, N.W.1.; Del. J. L. 
Lope: </o International Petroleum, Barran- 
caberm.2a, Columbia, S. A.; Meeting: First 
Tuesday, 7:30 P.M. Engineers Club, Lago 
Colony, Aruba. 

ASHTABULA 
Pres. Norman Graham, 1044 Brown Drive, 
Ashtabula, Ohio; Secy. Edward Cunningham 
R. D. |, Lake Road, Conneaut, Ohio; Del. 
Robert W. Ryder, 1717 W. 5th St., Ashtabula, 
Ohio; Meeting: Second Thursday, 8:00 P.M. 
Swallow Restaurant, 1107 Prospect Rd., Ash- 
tabula, Ohio. 

ATLANTA 
Pres. Roy W. Freeman, Ward K. Stallings 
Co., 1145 Peachtree St. N. E., Atlanta 9, Ga.; 
Secy. Samuel Ellis, Powers Regulator Co.., 
1333 Spring St. N. W., Atlanta 9, Ga.; Del. 
Paul A. Muller, Patchen & Zimmerman Enars., 
(20, Spring S. W., Atlanta, Ga.; Meeting: 
Fourth Monday, BPO Elks Lodge 78, 736 
Peachtree St., N. E., Atlanta, Ga. 

BALTIMORE 
Pres. Craton G. Pitner, 807 Northern Parkway 
Baltimore 12, Md.; Secy. T. S. Elliott, 2127 
Maryland Ave., Baltimore |18, Md.: Del. Thos. 
G. MacAnespie, 900-D Wilson Pt. Rd., Balti- 
more 20, Md.; Meeting: Second Friday, 8:30 
P.M., Engineers Club, Baltimore, Md. 

BATON ROUGE 
Pres. W. E. Green, 560 Glenmore, Baton 
Rouge, La.; Secy. H. E. Sanders, 3168 Kelvin, 
Baton Rouge, La.; Del. Raymond J. Moody, 
1813 Edinburg Dr., Baton Rouge, La.; Meeting: 
First Monday, 7:00 P.M. No definite meeting 
place, Baton Rouge, La. 


BIRMINGHAM 

Pres. W. E. Veenschoten, 2115 8th Ave. So. 
Birmingham, Ala.; Secy. Edgar C. Blackburn, 
Rt. 12, Box 977, Birmingham 6, Ala.: Del. 
G. S. Edwards, P. O. Box 5913, Birmingham 
9, Ala.; Meeting: Fourth Tuesday, 7:30 P.M.., 
Southern Research Institute, 917 S. 20th St.. 
Birmingham, Ala. 


BLUE RIDGE 
Pres. M. M. Stanbaugh, P. O. Box 549, Pulaski 
Va.; Secy. E. T. Cadugan, 18 Ridge Rd., Rad- 
ford, Va.; Del. P. W. Steele, 13 Radford 
Village, Radford, Va.: Meeting: Last Friday, 
Rec. Hall, Radford Arsenal, Radford, Va. 


BOSTON 
Pres. Owen C. Jones, P. O. Box 151, Welles- 
ley Hills 82, Mass.; Secy. William J. Kennedy, 
Norwich Circle, W. Melford, Mass.; Del. 
iorge W. Engler, 8! Clifford St., Melrose, 
Mass.; Meeting: First Monday, 99 Club, 99 
State St., Boston, Mass. 


CAROLINA PIEDMONT 
Pres. Eugene B. Finch, P. O. Box 100, Pine- 
vile, N. C.; Secy. Malcolm D. Duncan, 1017 
Liverty Life Bldg., Charlotte, N. C.; Del. E. B. 
inch, Celanese Corp., Rock Hill, S. C.: 
em Ing: First Thursday, 8 P.M., Chattanooga, 


CHICAGO 
re. D. M. Boyd, Jr., 315 Ridge Ave., Claren- 
on Hills, lll.; Secy. F. E. rtsman, 343 S. 
rs atborn St.. Chicago 4, Illinois: Del. Theo. 
. act 208 Basswood, Schaumberg Twp. 
rg llinois; Meeting: First Monday, 8 
Chic: The Furniture Club, 666 Lake Shore Dr., 
Weago, Ill.; Tel.: WEbster 9-066. 


CINCINNATI 
Pres. R.A. Scheffer, 613 Maple Dr., Cin- 
cinnati 15, Ohio; Secy. J. R. Douglass, 451! 
rie Ave. Cincinna‘i 27, Ohio; Del. E. Roy 





SECTION OFFICERS AND MEETING SCHEDULES_— 


Section Secretaries are urged to check this directory for accuracy. If 
meeting place is not given, or data is incomplete, please advise the Journal. 


Myers, 427 Temple Bar Bidg., Cincinnati 2, 


Ohio; Meeting: First Monday, 8 P.M., Dinner 
6:30 P.M., Engineers Society, Woodburn & 
McMillan, Cincinnati, Ohio. 

CLEVELAND 
Pres. F. S. Hoag, Boston Mills Rd., Rt. |, 
Brecksville, Ohio; Secy. Rollen L. Hutchins, 
13714 North Dr., Garfield Hgts., Ohio; Del. 
Francis Ely, Prouty Rd., Painesville, Ohio: 
Meeting: Second Wednesday, 8 P.M., Dinner 
6:30 P.M., No definite site, Cleveland, Ohio. 

COLUMBUS 
Pres. W. C. Tretheway, 969 W. Church St., 
Newark, Ohio; Secy. Lewis Page, 777 Chelsea 
Ave., Columbus, Ohio; Del. O. L. Linebrink, 
83 N. Brinker Ave., Columbus, Ohio: Meet- 
ing: Third Thursday, 8 P.M., Battelle Memorial 
Auditorium, Columbus, Ohio. 

CONNECTICUT VALLEY 
Pres. Edward Wallace, 44 Willard Rd., Man- 
chester, Conn.; Secy. Alden Settle, c/o Ward 
School for Electronics, 44 Miles St., Hartford, 
Conn.; Del. Joseph H. Bertram, 600 Asylum 
St., Hartford, Conn.; Meeting: Second Tues- 
day, 7:45 P.M., No definite place. 

CUMBERLAND 
Pres. H. Nelson Sellers, Jr., Bedford Rd. 
M-23, Cumberland, Md.; Secy. Clyde Babs? 
225 Cecelia St., Cumberland, Md.: Del. Robert 
N. Wilson, 25 Bealls Lane, Frostburg, Md.; 
Meeting: Second Friday, Coach House Restau- 
rant, Charlotte, N. C. 

CENTRAL ILLINOIS 


Pres. Gerald B. Hornbacker, 1319 Howett St 


Peoria, Illinois; Secy. Gene Hopkins, 77+ 
Ridgemount Rd., Peoria, ill.; Del. E. G. 
Smith, 218 Circle Rd., Peoria, I!l.; Meetina: 
ere Wednesday, 7:30 P.M., Chateau Club, 
ekin, Ill. 


CENTRAL KEYSTONE 
Pres. R. W. Stanford, Bethlehem Steel Corp., 
Fuel Dept., Steelton, Pa.; Secy. E. H. Myers, 
720 Madison Ave., York, Pa.; Del. C. A. 
Kohr, I511 Clearview Ave., Lancaster, Pa.: 
Meeting: Fourth Tuesday, 8 P.M., York, Lan- 
caster and Harrisburg, Pa. alternately. 


CENTRAL NEW YORK 
Pres. Harvey R. Davis, Bowman Rd., E. Syra- 
cuse, N. Y.; Secy. James Shepard, Minne- 
apolis-Honeywell Regulator Co., 311 Notting- 
ham Rd., Syracuse, N. Y.; Del. Fred J 
Lingel, 712 Sumner Ave., Syracuse 10, N. Y.: 
nog First Monday, Dinner 6 P.M., Meet 
ing 8 P.M., Syracuse, N. Y. 

CENTRAL OHIO VALLEY 
Pres. Hoyt C. Clark, 125 Pollack St., Paden 
City, W. Va.; Secy. J. Norman Earle, P. O. 
Box 131, Hastings, W. Va.; Meeting: First Tues- 
day, Dinner 7:30 P.M., Hiway Grill, Rt. No. 2, 
Paden City, W. Va. 


CHARLESTON 
Pres. A. H. Hix, 1013 Belmont, Forrest Hill, 
Charleston 4, W. Va.; Secy. P. W. Richards, 
509 Woodcliff Rd., Charleston, W. Va.; Del. 
C. G. Fellows, Carbide & Carbon C. Co., 
437 MacCorkle Ave., S. W., South Charleston, 
W. Va.; Meeting: First Monday, Dinner 6 
P.M., Meeting 8 P.M., Humphreys Pine 
Room, 1600 Biglev Ave., Charleston, W. Va. 

CHATTANOOGA 
Pres. M. L. Stephens, Tyner Rd., Rt. 2, Chatta- 
nooga, Tenn.; Secy. Gustav T. Geiger, 6% 
Texas Ave., Signal Mtn., Tenn.; Del. J. H. 
Godsey, !45 Govelson Ave., Chattanooga, 
Tenn; Meeting: Fourth Wednesday, 8 P.M.., 
Dinner 6:30 P.M., Ali Ghan Shrine Country 
Club, Baltomore Pike, Cumberland, Md. 

DENVER 
Pres. Loyd C. Kahler, 2660 W. Warren Ave. 
Denver, Colo.; Secy. Howard S. Johnson, 
1241 Monaco Parkway, Denver, Colo.; Del. 
Moody C. Thompson, Jr., 2021 Hermosa Dr., 
Boulder, Col.; Meeting: No regularly sched- 
uled dates. Univ. of Denver, Denver, Col. 

DETROIT 
Pres. Ralph Marinelli, 1373! Elgin, Oak Park 
37, Mich.; Secy. Thomas Farrell, Minneapolis- 
Honeywell Regulator Co., 1363! Plymouth Rd., 
Detroit 27, Mich.: Del. Ralph A. Hoxie, 16544 
Plymouth Rd., Detroit, Mich.; Meeting: Thi- 
Thursday, 7:30 M., University of Detroit 
Engineers Bldg., Room 206, West McNichols 
Rd. at Livernois, Detroit, Mich. 

EASTERN NEW YORK 
Pres. W. J. Maxwell, 138 Seeley St., Scotia 2, 
N. Y.: Secy. A. I. Dahl, General Electric Co.., 
Bldg. 5, Rm. 205, Schenectady, N. Y.: Del. 
F. A. Ludewig, Jr., RD. No. 2, Ballston Spa.., 
N. Y.; Meeting: First Tuesday, 8 P.M., Place 
announced monthly. Schenectady, N. Y. 

FAIRFIELD COUNTY 
Pres. Robert J. Jeffries, Candlewood Shores 
Brookfield, Conn.” Secy. Carl H. Heinzman 
Raybestos Div., Stratford, Conn.; Meeting: 


Second Wednesday, Clam Box Restaurant, 
Post Rd., Westport, Conn. 


FOX RIVER VALLEY 

Pres. Paul Giesler, Charmin Paper Mills, 
Green Bay, Wis.; y- Lewis A. Riley, Don- 
ald E. Riley & Co., Inc., 214 E. College Ave.., 
Appleton, is.; Del. Marvin Gade, Kimberly 
Clark Corp., Neenah, Wis.; Meeting: First 
Tuesday, Dinner at 6:30 P.M., Meeting 7:30 
P.M., Various locations in Wisconsin. 


HOUSTON 

Pres. W. B. Rawson, Rawson & Co., P. O. 
Box 13123, Houston, Texas; Secy. J. W. Berg- 
field, Maintenance Engr. Corp., P. O. Box 
2637, Houston |, Texas; Del. Kenneth L. Puffer, 
P. O. Box 6236, Houston 6, Texas; Meeting: 
Last Monday, Smal! Auditorium, University 

Houston, Houston, Texas; Tel.: CApitol 2-2351. 


IDAHO FALLS 
Pres. K. J. Moriarty, 955 E. 12th St., Idaho 
Falls, Idaho; Secy. E. Morris, Phillips Pet. 
Co., Box 1249, Idaho Falls, Idaho; Del. Don 
E. Everingham, 802 Skyline Dr., Rt. No. © 
Idaho Falls, Idaho; Meeting: Third Wed. 7:30 
P.M., Bonneville Hotel, Idaho Fills, Id. 


INDIANAPOLIS 
Pres. J. C. Gruber, 6119 Burlington Ave., In- 
dianapolis 20, nd.; Secy. Duncan A. Graham, 
3835 Ruckle St., Indianapolis 5, Ind.; Del. 
L. C. Stewart, Box 115, Zionsville, Ind.; Meet- 
ing: Second Tuesday, 7 P.M., Marott Hotel, 
2625 Meridian, Indianapolis, Ind. 


J. M. PERRY INSTITUTE (Student) 
Pres. E. L. Kirkman, 1014 S. 29th Ave., Yakima, 
Wash.; Secy. Norman E. Dixon, J. M. Perry 
Institute, 2011 Washington Ave., Yakima, 
Wash.; Meeting: Second Thursday, J. M. Perry 
Ins., 2011 Washington Ave., Yakima, Wash. 


KALAMAZOO VALLEY 
Pres. Samuel D. Hastings, 140 South Ave 
Level Park, Battle Creek, Mich.; Secy. Donald 
E. Rutherford, 8845 Waruf Dr., Kalamazoo, 
Mich.: Del. James W. Beardsley, 2314 Wav- 
erly St., Kalamazoo, Mich.; Meeting: Fourth 
Wed., Columbus Hotel, Kalamazoo, Mich. 


KANSAS CITY 

Pres. Edgar J. Bumstead, i7 E. 68 Terrace, 
Kansas ity, Mo.; Secy. George Leggett, 
c/o Minneapolis-Honeywell Regulator Co., 
4650 E. Highway 50, Kansas City, Mo.; Del. 
J. C. Brous, 8827 Maiden Lane, Kansas City 
5, Mo.; Meeting: First Tuesday, 7:30 P.M., 
Room 106, Science Bidg., University of Kansas 
City, Kansas City, Mo. 


LAKE CHARLES 
Pres. W. L. Willoughby, 3508 Louisiana St., 
Lake Charles, La.; Secy. J. W. Hale, 2239 
Westway, Orange, Texas; Del. R. W. Groen- 
dycke, 1808 Seventh St., Lake Charles, La.; 
Meeting: Third Tuesday, Columbia Southern 
Recreation Hall, Lake Charles, La. 


LEHIGH VALLEY 
Pres. Frank Kreith, Parkhurst Apt. 3A, Bethle- 
hem, Pa.; Secy. Robert H. C. Kunkle, 616 
Fifth St., Belvidere, N. J.; Del. Earl Serpass, 
Lehigh University, Bethlehem, Pa.; Meeting: 
Second Tuesday, Packard Laboratory, Lehigh 
University, Bethlehem, Pa. 


LOS ANGELES 

Pres. William I. Mann, 104 E. Foothill, Mon- 
rovia, Calif.; Secy. Robert W. Fulwider, c/o 
Fulwider & Mattingly & Huntley, 5225 Wilshire 
Blvd., Los Angeles 36, Calif.; Del. Robert L. 
Ge''ey, 4986 Marmal Dr., Woodland Hills, 
Calif.: Meeting: Second Wednesday, Caro- 
lina Pines Restaurant, 7315 Melrose Ave., Los 
Angeles, Calif.; Tel.: WEbster 5-1265. 


LOUISVILLE 

Pres. W. B. Miller, Moore Products, 1412 
Bardstown Rd., Louisville, Ky.; Secy. Robert 
Whitehead, 604 W. Main St., Louisville ? 
Ky.; Del. E. Malkin, Malkin Instrument Serv- 
ice, 575 Starks Bldg., Louisville, Ky.; Meeting: 
First Monday, 8 P.M., Seagram Auditorium, 
Louisville, Ky. 


MEMPHIS 

Pres. James E. Butler, 165 Humes Place, 
Memphis I!, Tenn.; Secy. Richard R. Gardner, 
2899 Jackson Ave., Memphis, Tenn.; Del. 
Luther H. Anderson, 350! Scheibler Rd., 
Memphis, Tenn.; Meeting: Second Monday, 
Community Service Rooms of three local 
banks, Memphis, Tenn.; Tel.: 34-9592. 


MILWAUKEE 
Pres. Monroe F. Boettcher, 3938 N. 17, Mil- 
waukee 6, Wis.: Secy. Fred E. Hoffreann, 4055 
No. 68th St., Milwaukee 16, Wis.; Del. G. Ray 
Jensen, 550 N. élst St., Wauwatosa 13, Wis.; 
Meeting: Fourth Monday, 8 P.M., ESM Bidg., 
3113 W. Highland Blvd., Milwaukee, Wis. 
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to the 
Art and Science of Instrumentation 
ALBERT F. SPERRY 
is Elected an 
Honorary Member 
Instrument Society of America 
1956 
ay, 8 Py 
vere Ave 
Albert F. Sperry Elected 

St., Toron. 
Cane 
ht to ISA H i 
ae O onorary Membership 
), Canade, 
R.F.D. 2 
el E'S 
Meeting Albert F. Sperry, founder and President of Panellit, Inc., cal Engineers presented him the award of the Instruments 
mn Geen Skokie, Ill., has been elected to Honorary Membership in and Regulators Division, with the following citation: 

the Instrument Society of America. This is one of the “For the elements which he has added to the 
‘~ highest honors the Society can present an individual for mathematical structure of process control; for his 
Yilahoma: outstanding contributions in the field of instrumentation aids to the operation of complex systems, and for 
Bey and automatic control. his professional leadership and inspiration to 
oom hl The Honorary Membership will be presented to Mr. others.” 
of Tulse Sperry during ceremonies at the Annual Banquet, Sep- Following his graduation from Rensselaer Polytechnic 

; tember 19, with the following citation: Institute, Mr. Sperry joined the research department of 
Co. W “For his distinguished activities during more than 25 Republic Flow Meter Co. in 1923. His first work was in 
on years of promoting the art and science of instrumentation: orifice coefficients; he later engaged in designing of 
rt Olson, particularly for his activities in founding the Instrument process instruments and controllers and subsequently be- 
ee Society of America; for his self-sacrificing services as the came vice president of the company in charge ef engineer- 
Bi first President of the Society; for his guidance of the ac- ing and research. 

tivities of Recommended Practices Division of the Society In 1937 be organized Hubbard Engineering Co., a con- 
teal as its first and only Secretary; for his effective participa- sulting engineering firm specializing in power plant con- 
a, tion in other technical activities of the Society; and for struction. During World War II he served as an engineer- 
ieee his continual counsel and participation in the formation of ing expert on the design of submarine diving gear and a 
gs, Md.: Society policies since its founding.” monitoring system for the Atomic Energy Commission as 
ig Mr. Sperry’s nomination for the award was submitted well as many electrical instruments for the Air and Signal 
; to the Honors and Awards Committee by the Washington Corps. During this period he also helped organize the 

Section and was endorsed by 20 members from 13 Sections. Instrument Advisory Committee for the U. S. Army In- 
Oe The Committee, consisting of Past Presidents Warren dustrial College. 

Brand, W. A. Wildhack and Porter Hart, recommended and Following the war, Mr. Sperry organized Panellit, Inc., 
a the Executive Board approved the proposal at its July 27 and pioneered in the design and manufacture of central 
| meeting. control and data reduction systems. In addition to being 

Mr. Brand, Chairman of the Honors and Awards, said President he has retained his interest in research, design 
oouree his Committee “has considered the nomination and finds and development, and is responsible for many recent im- 
"Call that the nominee has rendered outstanding Society service provements in annunciators and in the fields of scanning 
1, ro before and since its formal beginning, serving as National and monitoring. He also heads Panellit’s affiliates— 
a’) President, as chairman of many committees and as a Panalarm Products, Inc., Panascon, Inc., and Panellit 

constant, selfless influence to promote and insure the Service Corp. Jordan Electronics is a subsidiary of 
» Lane, Welfare and health of the Society.” Panellit. 
pe Mr. Sperry is one of the country’s leading authorities Mr. Sperry is a registered professional engineer in 
Js Del o automatic control and industrial processing, and has several states and holds over 50 patents in the field of 
al been active in original design, development and application electrical instruments, automatic control, data reduction 
:, We for Many years. In 1952 the American Society of Mechani- and scanning and annunciator systems. 
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STATE 
OF THE SOCIETY 
1956 








by Robert T. Sheen 
President 
Instrument Society of America 
President 
Milton Roy Company 


AT THIS TIME LAST YEAR, I presented to the mem- established to coordinate the programs of the various indus 
bership a five-point program, with 1956 objectives for our try divisions and technical committees of the Technical Di 
committees and Executive Board. It is now my privilege vision. The organization and functions of the technical 
to report to you on the progress achieved with this program. committees are redefined and will give horizontal coverage 


across all industry divisions. The technical committes 
will report to a Divisional Vice-President to be called the 

INCREASED SERVICE TO MEMBERS “Vice-President, Technical Division”. Technical Commit 
tees planned and approved are: 


Formation of Industry Divisions 
(1) Research and Development 


This subject was carefully considered by the Societ : , 
J y y y (2) Analysis Instrumentation 


Structure and Planning Committee (SS&P) and was en- 


thusiastically endorsed by Richard N. Pond, our Technical (3) Computer and Data Handling 
Vice-President. With the approval of the basic plan by (4) Electrical Measurement Instrumentation 
SS&P Committee, Vice-President Pond and a task force and Components 
worked on the details of the proposed changes in structure. (5) Installation, Operation and Maintenance 
The Executive Board approved the completed plan at its . ea ‘ ; 
meeting on July 27 providing for the formation, as rapidly (6) Physical Properties Measurement 

= 4 Instrumentation 


as key personnel can be secured, of twelve Divisions on an 


industry basis as follows: (7) Systems and Automation 


A complete report on this technical reorganization is cr 

















(1) Administrative Automation ered by Vice-President Pond in his report to Council and 
(2) Aeronautical copies are available on request. 
(3) Chemical & Petroleum 
(4) Food, Paper, Textiles and Rubber Regional Conferences and Exhibits Including 
(5) Heating and Air-Conditioning a Variety of Clinics 
(6) Machinery, Instruments & Equipment A pattern of Society conducted regional conferences has 
Manufacturing been adopted. The first will be the Atlanta meeting fee 
(7) Medical and Biological turing Nuclear Instrumentation and will be held in cor 
(8) Metals and Ceramics junction with the Third Southeastern JSA Sections Instr 
fl (9) Nuclear mentation Conference and Exhibit. The papers of a nu 
i ber of other regional conferences sponsored by individual 
4 (10) wawer sections have been published by the National Office dur 
f (11) Scientific Laboratories ing 1956. 
: (12) Transportation 
1 Two of these are already well on the road towards specific Strengthening the ISA Journal and Other 
formation with a meeting of the Nuclear Division scheduled Published Material 
for the National Spring Meeting at Atlanta, April 10-12, Our ISA Journal has reached a new degree of maturilf 
1957 and the Aeronautical Division at a Los Angeles Meet- during the past year and has received high praise from# 
ing to convene in May, 1957. These Divisions will report large number of ISA members and non-members alike. Tit 
to the Vice-President, Industries Division. Editorial Board, chairmanned by N. B. Nichols, and Charlee 
A standing committee on Meetings and Program Coordi- W. Covey, Editor, deserve particular approbation for their 
nation, reporting to the Industries Vice-President will be excellent work on the Journal during this past year. 
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that budgets for advertising will be met and the 
Journal is budgeted for the first time to operate at a break- 
even point for the coming year of 1957. 


Additional Educational Films on Various Phases of 
instrumentation and Control. 


An educational film on frequency response is in the hands 
ofa volunteer committee and it is hoped that this may soon 
be completed. The Executive Board has charged our nomi- 
nee for President-Elect, Dr. Robert J. Jeffries to submit a 
specific program, calling for the production of at least one 
ISA film every two years, on basic subjects of education 
in instrumentation. 


Nationally Sponsored Training Courses and 
Research Projects 


One of the most noteworthy accomplishments of the So- 
ciety during the past year has been the work leading to a 
recommendation for the establishment of a Foundation for 
Instrumentation Education and Research. This subject is 
so important that a separate editorial has been devoted to 
its discussion. (Page 296). Both of these objectives should 
be met through the program envisioned for this Founda- 
tion. 


INCREASED SERVICE TO SECTIONS 


Our Sections and Membership Committee has completed 
drafts of manuals to serve as guides in the formation of 
new Sections and also for Section operation. Nine new 
Sections have been added to the Society during the current 
year, bringing our total to 86. Your President, in the course 
of his travels spoke before 32 different Sections during the 
year and presented five Charters to new Sections. Each 
new Section had its Charter presented by an officer of the 
Society. 

Our Finance Committee has conducted a survey of Sec- 
tions on financial practices and reporting. Appropriate 
financial guides for Section finance are planned. A Sec- 
tion Officer’s luncheon and Section Program Clinic is sched- 
uled at this Conference for a further meeting of Section 


qroblems. 


ORGANIZATION CLARIFICATION 


The first draft of Society organization structure, includ- 
ing job functions of officers and committees, is now near- 
ing completion. It is anticipated that this will be issued 
for the guidance of all in-coming officers and committees 
for the coming fiscal year. This has been a major accom- 
Plishment of our Executive Director, working with the of- 
ficers and committees involved on this task. 


LONG TERM FINANCIAL PLANNING 


As an objective, we requested of the Finance Committee 
athree year forecast of cash flow and expenses. This Com- 
mittee is submitting a five-year forecast at this meeting. It 
is a pleasure to report that our Society is in the strongest 
financial position it has ever enjoyed. For the current 

year, we expect to add approximately $50,000 to our 
November 1, 1955 Society surplus, rather than the $20,000 
originally budgeted. Credit for this excellent financial con- 
dition is Particularly due to the skilled management of our 
Executive Director, together with the guidance of our Treas- 
urer, Justis T. Vollbrecht, and our Finance Committee with 
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Howard W. Hudson as Chairman. Simplified accounting 
procedures have been studied and are now in the course of 
being adopted, one of which involves a change in By-Laws 
recommended to Council. Control Reports have been regu- 
larly submitted by the Executive Director to the Executive 
Board. A long term investment program for the Society’s 
surplus is under study. 

It is a privilege to report to the membership that your 
President and Executive Board have negotiated a five-year 
employment contract with our Executive Director, William 
H. Kushnick, to include the final year of his current con- 
tract beginning December, 1956. This step assures ISA of 
the continued leadership and excellent management that 
has been largely responsible for the splendid financial con- 
dition that the Society enjoys today. 


WIDER PUBLIC RECOGNITION OF ISA 


Our New York Conference and Exhibit has been publi- 
cized extensively to the top executives of user companies, 
to members of many engineering and technical societies, 
and to the public,—thus bringing JSA to the attention of 
many more people interested in our field. This year’s Ex- 
hibit, under the able management of Fred Tabery, will be 
larger than any previous JSA Show, and brings together the 
displays of all those who have continually participated, and 
by many new companies which are also finding our exhibit 
to be the best opportunity to market their products and 
services. 

A number of the objectives listed under this heading will 
also be accomplished through the Foundation for Instru- 
mentation Education and Research. JSA has collaborated 
in a number of Conferences with other Societies during the 
course of the year, including the Telemetering Conference, 
the Annual Conference on Electrical Techniques in Medicine 
and Biology, and the Southern Instrumentation Conference 
with the University of Florida. The increasing activities of 
Technical Committees in cooperation with other societies, 
educational institutions, and technical groups illustrates 
the growing importance of ISA participation in the tech- 
nology of instrumentation and automatic control. The 
Memphis Section of JSA is cosponsoring with ACS the 
Southwide Chemical Conference, in which our National 
Analysis Instrumentation Committee is supplying four 
technical sessions. The Food Industry Subcommittee of 
CIPP is cosponsoring a technical session at the NCA con- 
vention. Our committee on Heating and Air Conditioning 
sponsored a recent symposium at the University of Wis- 
consin. The Highway Research Board sought aid in 
instrumentation for measurement, data logging, and com- 
puting. Technical Committees D-4, D-13, and D-15 are 
offering consulting services. ISA Research and Develop- 
ment Committee is working with AIEE on resistance weld- 
ing instrumentation. CIPP is working with ASTM Sub- 
committee III on standards of measurement of waste water 
treatment. ISA Committees are cooperating with several 
ASA and ASTM committees in various projects. The 
Cleveland Section and the Memphis Section have partici- 
pated in TV presentations to aid in education and the 
presentation of the JSA story. Your President represented 
ISA at a number of other Society meetings to the Petro- 
leum Industry at the API Meeting in Montreal. 

Space does not permit specific mention of the many loyal 
and conscientious men who cooperated and who have 
worked so diligently as committee members, committee 
chairmen and members of the Board during this past year. 
The teamwork has been splendid and I say a sincere “thank 
you” to all of you for the privilege and opportunity of serv- 
ing you this year. 
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WITH EACH PASSING YEAR, our Society’s stature in- 
creases and its prestige grows. It is indeed an honor to be 
named IJSA’s Presidential Nominee for 1957. 

All of us owe a great debt to the vision of that small 
group of men and the various local instrument societies 
who founded our Society and saw it through its formative 
years, and to the constructive work of those through whose 
subsequent efforts a very solid foundation was laid. 

I pay deserved tribute also to Presidents Brand and 
Sheen and their Executive Boards, who during the past 
two years initiated so many sound improvements in our 
organization structure and in our services and activities. 
Some of these changes were approved by the members in 
the revision of the Constitution and By-Laws. Others are 
yet to be endorsed by the Council this year. 

To chart next year’s course, it is necessary to first review 
our present situation. We have gained measurably in these 
objectives: 


1. A strong and efficient National Office. 


2. A continuing improvement in the editorial quality 
and operations of the ISA Journal. 

3. Increased participation in the technical and educa- 
tional opportunities provided by our Annual Con- 
ference and Exhibit. 

4. A sounder financial present and future for the So- 
ciety. 

5. Increased services to Sections. 

6. Increase in membership and Sections. 

7. A Manual of Operations for National Officers and 
Committees. 

8. More staff assistance to National Committees and Di- 
visions. 

These gains will be consolidated and continued effort 
made to further improve operating programs. In addi- 
tion, the following plans have been thoroughly developed 
and require implementation during 1957. Details of these 
plans will be discussed at the oncoming Council Meeting. 


1. District Vice Presidents 


A manual of their duties has been written with their 
advice. After their election they will contribute materially 
to strengthening the Sectional activities and to communi- 


396 





ISA in 1957 


by J. T. Vollbrecht 


President Nominee, 1957 


President, 
Energy Control 
Company 


cating the needs of the membership to the Board in its 
determination of policies and services. 

Extending the influence and activities of all the Distric 
Vice Presidents will be especially emphasized this coming 
year. 


2. Industry Divisions 


Twelve new industry divisions are planned for 1957 to 
increase the technical programs which serve the occupe 
tional needs of our members. At the same time, the basic 
technical committees will continue to program sessions and 
symposia on the fundamental instrument theories, designs 
and applications. 

The organization and integration of these divisions would 
be a continuing effort for next year’s national administra 
tion. 


3. Recommended Practices Division 


A complete survey of the needs of each industry division 
will be made, a priority will be established and a program 
implemented to prepare a record number of recommended 
practices during 1957. 


4. Regional Conferences and Symposia 


Atlanta in April 1957 will be the site of a joint program 
with our Southeastern Sections and the National organiz 
tion. This event begins a continuing pattern of such topi 
cal conferences around the United States as additions to 
our Annual Conference and Exhibit. It would inaugurate 
our first new Industry Division, the Nuclear Division 
Later in 1957 the Aeronautical Division would be estab 
lished and conduct the Flight Test Symposium. 

The programming and execution of these added meetings 
will deserve careful attention of all of our officers. 


5. Foundation for Instrumentation Education and Research 


Initially ISA will play the leading part in the operation 
of the Foundation. Its activities will greatly increase the 
educational services and values to be derived from mei 





bership in ISA. 

The Board and the National Office will devote much of ifs 
thought and energy to successfully launching the Four 
dation in 1957. 
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Realignment of National Officers’ Responsibilities 

All National Committees have been reviewed as to their 

yities and have been assigned to a revised arrangement 
of Divisional Vice Presidents and other National Officers. 

The activation of all our National committees and the 
increased utilization of their advice and assistance are 
major undertakings for the year ahead. 












Bay, Atlanta, Savannah River, Oglethorpe, Carolina 
Piedmont, Oak Ridge, Northeast Tennessee, 
Muscle Shoals, Birmingham 


a 


pose. The establishment of the Industry Division, the 
new role of the Technical Division, and the new Foundation 
are the most apparent moves in this direction. But 
strengthening all other factors is equally important in 
accelerating our progress towards our principal objective, 
—“cross-fertilization of instrument ideas.” 

Consequently, if I am elected to the Presidency, I hope 
both to help improve our traditional activities and to get 
full steam under the implementation of the new plans. 

Yet my efforts and those of the Executive Board will be 
no more successful than the success we achieve in getting 
the maximum assistance from our members and Sections. 
Even though it is common for a new administration to ask 
for full support, in my case it is all the more fervent be- 
cause of the scope of the plans which need to be imple- 
mented next year. They reach out into great possibilities 
of increased services to each and every member, and each 
one is needed to serve on the new committees as well as 


Working together as a total team, there is no question 
in my mind that 1957 can be a most noteworthy year of 
accomplishment for all those affiliated with ISA. 





(M. S. Jacobs & Associates, Pittsburgh, Pa.) 


Montreal, Toronto, Rochester, Niagara Frontier, 


(King Instrument Co., Cleveland, Ohio) 


Cleveland, Toledo, Akron, Columbus, Central Ohio 
Valley, Scioto Valley, Cincinnati, Charleston, 


Twin Cities, Fox River Valley, Milwaukee, Chicago, 
Central Illinois, Northern Indiana, Indianapolis, 
Wayne County, Detroit, Sarnia, Kalamazoo Valley, 


(Industrial Scientific, Inc., Houston, Tex.) 


Houston, South Texas, Sabine Neches, Ark-Le-Tex, 
Lake Charles, Baton Rouge, New Orleans, Memphis, 


(Sverdrup & Parcel, St. Louis, Mo.) 


Denver, Albuquerque, Panhandle, Permian Basin, 
Oklahoma City, Tulsa, Wichita, Kansas City, 
St. Louis, Missouri Valley, Idaho Falls 


(North American Aviation, Inc., Los Angeles, Calif.) 
Vice-President, District IX 

Edmonton, Los Angeles, Mojave Desert, Northern 
California, Portland, Richland, San Diego, Seattle 


7, Public Relations 
While inherent in each of the preceding plans, public 
relations a8 a group of specific projects has been pro- 
med. Our aim will be to bring ISA and its expanding 
services to the attention of top management of every 
instrument using and making company. 
Anyone reviewing this list of individual items might ask 
what does all this mean in terms of our Society’s funda- 
mental purpose, which is to stimulate the exchange of 
jnowledge for advancing the arts and scienc2s related the other standing committees. 
to instruments and control. Obviously what has been 
achieved and what is planned aims to strengthen our So- 
ciety's organization and services toward that principal pur- 
isA EXECUTIVE BOARD OFFICER NOMINEES FOR 1957 
Justus T. Volibrecht Mifflin S. Jacobs 
President 
(Energy Control Co., New York) Vice-President, District IV 
1 in its Robert J. Jeffries Presque Isle, Pittsburgh 
President-Elect-Secretary 
District (Daystrom, Inc., Elizabeth, N. J.) 
coming Gordon D. Carnegie 
John Johnston, Jr. : 
Divisional Vice-President Vice-President, District V 
(E. I. duPont deNemours & Co., Wilmington, Del.) 
195 
ete Cumberland, Ashtabula 
pa 
Edward C. Baran 
e basic . 
asa Divisional Vice-President 
lesigns (Standard Oil Co. of Ohio, Cleveland, Ohio) R. Robert Proctor 
(Pure Oil Co., Chicago, Ill.) 
| would Howard W. Hudson Vice-President, District VI 
nistra- Treasurer 
(Panellit, Inc., Skokie, III.) 
Paducah, Louisville, South Bend 
idle Chester S. Beard 
| (Foster Engineering Co., Union, N. J.) 
ended Vice-President, District | Roy E. O'Neill 
Boston, New York, Connecticut Valley, Fairfield 
County, Central New York, Eastern New York, Vice-President, District VII 
New Jersey 
gram " 
aati E. Albert Adler North Texas 
. topi- (United Engineers and Constructors, Inc., 
ns to Philadelphia, Pa.) 
urate Vice-President, District II George J. Fiedler 
ision. Philadelphia, Central Keystone, Washington, 
estab- Baltimore, Wilmington, Richmond-Hopewell, Vice-President, District VIII 
Blue Ridge, Lehigh Valley 
tings 
John T. Elder 
earch (Tennessee Eastman Co., Kingsport, Tenn.) 
ee Vice-President, District 11! Robert L. Galley 
>» the Aruba, Tullahoma, Chattanooga, Pensacola, Tampa 
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Proposed New ISA 


Technical Organization 


Offers Improved Membership Services 


TECHNICAL ACTIVITIES of the Society are now being 
handled by the Technical Division and the Recommended 
Practices Division. Under a new operating procedure, to 
be presented for Council action on September 18th, there 
would be three divisions of technical activity—Industries 
Division, Technical Division, and the Recommended Prac- 
tices Division which would remain essentially as now 
organized. Each would be administered by a Divisional 
Vice President on the Executive Board. Committees under 
each Division would report to the Vice President in charge. 

Essentially the new structure establishes a new Tech- 
nical Division termed the Industries Division which would 
augment the present Technical Division for greater ac- 
tivity with all aspects of instrumentation and controls 
from an industry point of view. The program planning 
and manuscript solicitation responsibilities of the present 
Technical Division Committees would largely revert to the 
new Industries Division, however, the reorganized Techni- 
cal Division may plan conferences which cut across in- 
dustry lines. 

The intent of this reorganization is to provide a broader 
and more specific base for increased service and coverage 
of the instrument and controls field with both a vertical 
and horizontal approach to areas of activity. 


New Industries Division 


After a review and study of the recommendations of a 
Task Force on Technical Division structure, the Executive 
Committee of the Executive Board recommended estab- 
lishment of the following 12 divisions on an industry basis: 
Administrative Automation; Aeronautical; Chemical and 
Petroleum; Food, Paper, Textiles & Rubber; Heating and 
Air Conditioning; Machinery, Instruments, and Equipment 
Manufacturing; Medical and Biological; Meials and Ceram- 
ics; Nuclear; Power; Scientific Laboratories; and Trans- 
portation. 

These 12 Divisions will be headed by an ISA Divisional 
Vice President to be called “Vice President, Industries 
Division.” It will be his duty to appoint the Directors of 
the Industry Division who in turn will appoint the Chair- 
men of the overall standing and special Committees which 
may be required. The scope of his duties will also include 
satisfying the needs of members within defined user cate- 
gories through the Industry Division organizational struc- 
ture. 

Each Industry Division will have the responsiblity of 
programming and conducting all National technical meet- 
ings for its industry and for this purpose, each Division 
may set up standing and other committees as needed. 

One of the first major undertakings of the new Industry 
Divisions would be to organize and offer a series of regional 
conference activities into geographical areas keyed to in- 
dustry interests for greater service to both users and manu- 
facturers in dissemination of technical information. 


New Technical Division 


Under reorganization the Technical Division is designed 
to cut across all industries with consultation, advice, meet- 
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ings, clinics, education, and special studies in areas related 
to functions and types of instruments and controls, 

It is recommended that seven Technical Committees jp 
formed — Research and Development; Analysis Instrumep 
tation; Computer and Data Handling; Electrical Measypm 
ment Instrumentation and Components; Installation, Open. 
tion and Maintenance; Physical Properties Measuremey 
Instrumentation; and Systems and Automation. The Vigg 
President, Technical Division would be concerned with gj 
concepts of measurement and control regardless of applig. 
tion, and provide service to the Society as interpreter, 
evaluator, developer and dispenser of information and tech. 
nical aspects of measurement and control. 


a. eh an ce or Ge oo 


The recommendation for reorganization suggests the 
following major functions of the Technical Division: 
1. To act within their specialty as consultants an 
advisors to the entire Society through surveys, progress 
reports, educational materials, and such. 


2. To plan and operate the Annual Conference Clinic 
and Workshops. 

3. To arrange for presentation, particularly at regional 
meetings, broad technical programs and symposia ip 
their field or upon request from the Industries Division, 


4. To carry on its functions, each technical committee 
may set up subcommittees and task forces as needed. 
These objectives include such long range projects a 
more documentation of instruments and control equipment; 
evolution of a program aimed to stimulate research into 
the basic techniques currently in practice; and specific 
information of practical value in the broad field of instr 
mentation and automatic control. 


The functions of the present Technical Committees, 
which would be eliminated by the above list, will be taken 
over by the new Committees or by Divisions when formed. 
All present Committees will continue to function until any 
reorganization has been approved. 

A standing committee on meetings and program coor 
dination, reporting to the Industries Vice President would 
be established to coordinate the programs of the various 
Industry Divisions and Technical Committees. 


Recommended Practices Division 


The Recommended Practices Division will continue # 
service the membership with the publications of theif 
Committees. Broader coverage of other than process il 
dustries and current automation techniques is planned. 
Two new Recommended Practices being printed at the 
present time — “Specification Forms for Instruments, 
Gages, Thermocouples, Orifice Plates & Flanges, Control 
Valves, and Pressure Safety Valves” and “Standard Cot 
trol Valve Manifold Designs.” 

It is recommended that all working Committees of the 
Recommended Practices Division report directly to the Vice 
President in Charge, thus eliminating the chairmanship 
of the Recommended Practices Committee as an inter 
mediate level. 
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Mexican Instrument Society Hears Fortney 


“The Key to Progress and Pros- 

rity” was the title of a paper pre- 
rented by ISA Vice-President W. H. 
“ites) Fortney before a meeting of the 
species Instrument Society, Monter- 
Mexico, last month. The newly- 
formed Society’s official name is “Pro- 
yisional Sociedad Mexicana de Tech- 
nicos en Instruments de Medida Y 


Control.” 

Mr. Fortney also presented a gavel 
to the society’s president in the name 
of ISA and expressed hope that the 
two societies will have occasions to co- 
operate in the future in promoting in- 
strumentation in all its phases. 


In his paper, Mr. Fortney discussed 
instrumentation and reviewed its re- 
lationship to fundamental economic 
forces Which he labeled “keys to prog- 
ress and prosperity.” He covered the 
three reasons why people join organi- 
zations — association, accomplishment, 
and advancement. 


He also reviewed instrumentation 
and automation in relation to produc- 
tivity and living standards as well as 
what is in the future. 


’ 


In defining automation he said it is 
“the concept of a completely automatic 
process, in which everything is done 
by machines.” He added “automation 
is not entirely a revolutionary thing; 
it has been more of an evolutionary 
process. In many businesses, refine- 
ments and advancements toward in- 
creasing automation have been made 
slowly, almost imperceptibly. Even 
the principle involved in automation — 
‘feedback’ or self-regulation — is al- 
most as old as mankind. We can trace 
it back as far as the heat-operated de- 
vice which opened the doors of ancient 
Athenian temples.” 


In referring to the growth and spread 
of automation the ISA Vice-President 
said “in recent years the growth of 
automation has been truly impressive. 
In 1955 alone, the oil-processing in- 
dustry spent 720 million dollars for 
capital improvements and 15 percent 
of that sum went for automation” 


Mr. Fortney completely debunked 
the fears that automation will “throw 
men out of work.” “In the automated 
economy,” he said, “large numbers of 
men will be required in new highly- 
skilled jobs. They will be needed as 
builders and installers of machines, 
as repair men, as controllers of a ma- 
chine and its performance, and as 
‘programmers’ to work up information 
and feed it into machines.” 


He added that automation’s most 
important impact will not be on em- 
ployment, but on the qualifications 
and functions of employees. He stress- 
ed the need for large numbers of men 
in new jobs as designers of machinery, 
draftsmen, system-engineers, mathe- 
maticians or logicians. More will be 
needed as managers working at key 
posts, requiring a high ability to think, 
analyze, assume risks and make de- 
cisions. He also delved into the fact 
that automation needs trained and ed- 
ucated people, and needs them in great 
numbers. 

Mr. Fortney also said “Automation 
—our second industrial revolution is 
here. It is moving forward at a high 
speed, but it will still be many years 
before it penetrates and _ spreads 
throughout our entire economy. Most 
businesses will not, and cannot, be 
converted overnight. They will more 
likely go at the job of automating their 
operations gradually, piece by piece, 
and this will not be easy.” 


ISA Resolution Honors Benjamin Franklin 


At a meeting of the Executive Board 
last year, the resolution shown below 
was passed to indicate the part ISA 
will play in the International Celebra- 
tion of the 250th Anniversary of the 
birth of Benjamin Franklin being cele- 
brated throughout 1956: 


WHEREAS, Benjamin Franklin made signifi- 
cant contributions to the field of 
pure and applied science, recog- 
nizing that technological ad- 
vancement increases man’s power 
over matter — 


WHEREAS, his many contributions to instru- 
mentation included a hygrometer, 
an instrument for showing circu- 
lation of blood; the knowledge 
and understanding of electricty, 
with which our modern electronic 
instruments could not exist — 

WHEREAS, Benjamin Franklin believed in 
the mission of the Scientific So- 
cieties to lead in the communica- 
tion of ideas that would develop 
technology for the maximum 
benefit of all making — 

AND WHEREAS, the Instrument Society of 
America is dedicated to the pur- 
suit of these Benjamin Franklin 
traditions, being dedicated to the 
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advancement of the arts and 

sciences connected with the theory, 

design, manufacture and use of 
instruments in the various sci- 
ences and technologies — 

BE IT THEREFORE RESOLVED — that the 
Instrument Society of America, 
in doing honor to Benjamin 
Franklin, and in recognition of 
the 250th Anniversary of his 
Birth, will — 

1. Continue to promote technol- 
ogical advancement by volun- 
tary exchange of technical in- 
formation on instrumentation, 
including procedures and 
recommended practices for 
standardization, training man- 
uals, reports and_ technical 
papers. 

-. Commemorate Benjamin 
Franklin’s birthday by suitable 
editorial coverage in the In- 
strument Society of America’s 
publication “ISA Journal” dur- 
ing 1956. 

. Suitably commemorate this 
event during the ISA Annual 
Instrument - Automation Con- 
ference and Exhibit, New York 
City in September 1956. 

Adopted by the Executive Board 

INSTRUMENT SOCIETY OF AMERICA 

on behalf of the Council, April 2, 1955. 
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ISA’s First Regional 
Meeting To Be in Atlanta 


Plans have been pushed toward com- 
pletion for ISA’s first Regional Con- 
ference and Exhibit in Atlanta, April 
10-12, 1957. It will be the first in an 
expected series of meetings under the 
new Divisional structure and is de- 
signed to bring to more Sections the 
high type programs characteristic of 
the Annual Show. 

“Nuclear Instrumentation” will be a 
major theme of the Conference. This 
portion of the program will be the 
responsibility of the Nuclear Industry 
Division of ISA which is currently 
being organized. The Exhibit will be 
similar in appearance to the first two 
annual Southeastern Regional Ex- 
hibits. Fred Tabery, who managed 
both the 1955 and 1956 National Ex- 
hibits, will handle the same chores in 
Atlanta. 

A six-session Maintenance Clinic of 
comparable calibre to the National 
Show Clinic will also be offered. Pa- 
pers will be presented in these cate- 
gories: Nuclear Power Plant Instru- 
mentation; Other Nuclear Industrial 
Applications; Instrumentation in the 
Manufacture of Nuclear Fuels; Ra- 
diation Measurement Instruments. 

National President Robert T. Sheen, 
Treasurer Justus Vollbrecht, Vice- 
President Richard N. Pond, Executive 
Director William H. Kushnick, and the 
newly-appointed Director of Technical 
Programs Herbert Kindler represented 
ISA at a Conference planning meeting 
in Atlanta last month. 

Representing the Host Atlanta Sec- 
tion at this meeting were Roy Free- 
man, Section President; M. Dailey, 
Section Vice-President and Symposium 
Committee Chairman; Jack Spurlock, 
Symposium Committee Vice-Chairman; 
Tom Waldrop, National-Regional Liai- 
son Chairman; and Tom Elder, Dis- 
trict Vice-President nominee. 

The Atlanta Biltmore Hotel will be 
the center of the Conference activities 
with an Exhibit Hall housing approxi- 
mately 100 booths. 





ISA Council Meeting 
Statler Hotel, September 18 
Two Meetings 


District Nominating Committees 
3:00 P.M. 

District |, Sutton Room 
District Il, Hartford Room 
District I11, Dallas Room 
District 1V, Hudson Room 
District V, Pennsylvania Room 
District VI, Cornell Room 
District VII, Dartmouth Room 
District VIII, Buffalo Room 
District 1X, Boston Room 


General Council Meeting—4:00 P.M. 
Sky Top Room 
All Delegates and National Nominating 
Committee 
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e Starting A New 


ISA SECTION? 








HAVE YOU EVER HEARD the question, “How can we 
get an ISA Section out where we live?” 

The task of forming a new ISA Section, at first glance, 
might appear most formidable. Actually, one man can 
organize a new ISA Section. This does not infer that a 
Section should rely only upon the industry of one or two 
“workhorse” members. The active growth of any Section 
requires team effort. But if a man believes that in his 
area there exists wide interest in instrumentation and con- 
trol, his own resources are adequate to channel that in- 
terest into the formation of a local Section. 

Such a man would be well advised to review the Society's 
new-Section experience. To receive this information, he 
should notify the ISA Executive Director in Pittsburgh of 
his desire to organize a Section. A guide will be sent to 
him entitled “How To Form A New ISA Section,” reflecting 
the composite experiences of W. H. Kushnick, ISA Execu- 
tive Director; T. Waldrop, Chairman of the National Sec- 
tion and Membership Committee; and the author. The 
Executive Director will also ask the appropriate District 
Chairman to offer assistance and will provide a list of any 
persons in the affected area who are already ISA members. 

The first question an organizer must resolve is this: “Is 
the membership potential of the area adequate to support 
a Section?” 

The minimum requirement for an ISA Charter is 25 new 
members. However, experience dictates that an ultimate 
membership of fewer than fifty persons is insufficient. This 
ultimate requisite is particularly necessary for isolated 
locations where good speakers may be difficult to obtain 
without the assurance of good-sized audiences. 

One method to prove membership potential is to develop 
a list of likely prospects. Where interest in an area runs 
sufficiently high to maintain a Section, that area is probably 
served by instrument company sales representatives. These 
men can offer the ISA organizer an excellent start on his 
list. Other sources to consider are the local engineer’s club, 
existing technical societies, nearby engineering schools, and 
the local chamber of commerce. 

When membership potential appears adequate, the re- 
quired organizing effort should be undertaken. A Steering 
Committee can most expediently convert the desire for a 
Section into reality. 

The Steering Committee directs the growth activity dur- 
ing the prenatal stage of Section life. The Section helm is 
transferred to the duly elected officers when the Charter is 
granted. Because of the influence exercised by the Steering 
Committee, its members should represent a broad segment 
of the instrument community. The first consideration of 
the Committee is to affirm the premise that the Section 
formation will be practicable and Section growth probable. 
Next, the Committee must set the machinery in motion for 
the First Organization Meeting with its attendant publicity 
campaign. A continual personal effort by each member of 
the Steering Committee to persuade prospects to attend Or- 
ganization Meetings is essential. 
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by Herbert S. Kindly 
Director of Technical Programs 
Instrument Society of Americs 


A well-attended First Organization Meeting will demo 
strate a high level of interest to all present. This intereg 
must be sustained and made active by a compelling py 
gram. If possible, a locally prominent person familig 
with the ISA and the instrument field should serve ag prip. 
cipal speaker. His talk should provide an orientation 
the ISA—its history, its aims and its services. He shoul 
discuss the role of the individual member in relation to th 
Section and the role of the local Section in relation to th 
National Society. National dues, Section refunds, ney 
member applications, and chartering procedure should gj 
be covered. A discussion period might be climaxed with, 
call for a general expression of interest in founding the 
new Section. One additional attraction to the First 0 
ganization Meeting can be a presentation of the ISA film 
Principles of Automatic Control. 

The Steering Committee should again confer to plan th 
Second Organization Meeting. The Committee’s publicity 
campaign should stress completing membership applic 
tions and submitting dues by the Second Meeting. The 
Committee must also frame a Constitution and By-Laws t 
regulate Section government when ratified. Likewise a 
slate of nominees to serve as officers for the Section’s first 
year should be prepared. 

The 2nd Organization Meeting should feature a technical 
talk, preferably on an aspect of instrumentation with broad 
appeal. A review of the First Meeting’s highlights is de 
sirable if new atter‘ees are present at the Second Meet 
ing. A period during the meeting might well be allocated 
to collecting membership applications. When twenty-five 
new full-member applications have been received, the group 
can be advised that they are eligible for a Section Charter. 
The Charter Petition will be promptly processed when re 
ceived at the National Office. 

The 3rd Organization Meeting should, again, include @ 
stimulating technical talk, with the nomination and election 
of regular officers and the ratification of By-Laws covered 
during the business portion of the program. 

The 4th, and final meeting which might still be termed 
“organizational,” can include a formal installation of the 
Section officers and, where possible, a formal presentation 
of the Section Charter. 

From the 4th meeting on, the success of the Section cal 
be both assured and measured by a pattern of growth 
Section growth has its roots in the active participation o 
a substantial portion of its membership. Enthusiasm i 
cultivated in the soil of participation; and enthused mem 
bers bring in more members. 

Consideration should be given to rendering service be 
yond the monthly meeting programs. Instrument short 
courses, maintenance clinics, symposia, and instrumett 
fairs can be conducted locally to aid members and to if 
prove Section recognition. As the local ISA Section gails 
acceptance in the industrial community its influence will 
grow along with the increasing demand for instrumentatiol 
and automatic control in our economy. 
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ne ISA National Council will meet 
Statier Hotel, September 18, 
‘a New York in a two-part meeting. 
me frst meeting will begin at 3:00 
; as nine individual meetings of 
al Delegates from newly created 
ricts. At this first meeting a Dis- 
“t Vice President will be elected 

each of the nine districts. Nomi- 
nees of the District Nominating Com- 
mittees are reported in the July ISA 
Journal. Other District Officers will 
be elected. 

The second meeting of all Delegates 
will convene at 4:00 P.M. in the Sky 
Top Room of the Statler. Main items 
of business will be consideration of 
recommended changes in the By-Laws 
4the Constitution. Important among 
these changes are those affecting 
technical activities of the Society. 

In all cases these proposals have 
peen studied and considered by the 
National Committees involved and 
recommended for adoption by the Ex- 
ecutive Board. Article I, Paragraph 5 
would be revised to indicate that 
“Membership-at-Large” grade of mem- 
bership would be restricted to those 
citizens of U. S. and Canada who are 
not able to take advantage of a Sec- 
tion, or who are unable to join a Sec- 
tion. Mexico is eliminated from the 
wording since this country has a so- 
ciety of its own. The succeeding ar- 
ticle would be revised to indicate that 
Foreign Membership shall be limited 
to non-citizens of U. S. and Canada, 
who are not members of Sections. 
This provides that foreign citizens are 
still eligible as members if elected by 


r 18 Council Meeting 
to Consider By-Law Changes 


a Section and are able to participate 
in its activities. Foreign membership 
dues would be reduced from $20.00 to 
$12.00. 

Article X, Paragraph 2 covering Di- 
visions and Committees would be re- 
vised to allow Committee Chairman to 
appoint Committee members without 
approval of his Vice President in order 
to reduce workload and demands on 
Vice President. Article X, Paragraph 
3 would be revised to have two new 
Divisions — Past President’s Division 
and Industries Division and to elimi- 
nate the Operating Division. This 
change allows for redistribution of 
Committee assignments with new of- 
ficerships and Technical Committee 
responsibilities. Details of the pro- 
posed changes in Technical Committee 
structure and scope of activity are 
covered in the story on page 398. 

Article XI covering Finances would 
be amended to allow for more efficient 
and simple, yet controlled procedure 
for issuing Section refund checks and 
accounts payable checks. This change 
is recommended by the Societies’ certi- 
fied public accountant and the Finance 
Committee and is in keeping with a 
more modern bookkeeping system 
which is being installed in the Nation- 
al Office. 

In addition the Council will elect 
National Society Officers for 1957; 
hear reports of the Executive Board, 
special Committees, and the Executive 
Director; act on a proposal concern- 
ing the Education and Research Foun- 
dation Commission; and act on other 
business presented. 





1956 Executive Board 
ends Successful Year 


The ISA Executive Board and its 
Executive Committee have perhaps set 
arecord for meetings during the past 
year. A review of the minutes of the 
meetings during the last eleven months 
reveals well organized agenda and 
efficient conduct of business. Under 
President Sheen’s direction business 
before the Board has been organized 
te provide for study and investigation 
prior to final consideration at a Board 
meeting in order that valuable time 
will not be consumed in detailed dis- 
cussion which logically precedes the 
rendering of decisions. Many impor- 
tant programs have been initiated and 
deveiopee. to successful stages of oper- 
att.%. Every member of the Society 
can feel confident that the best inter- 
ests of every segment of membership 
have been served. in building and daily 
operating the Society. Members of 
the Board deserve a vote of thanks 
from the membership for their time, 
effort, energies, and ability as volun- 
teers in acting as elected representa- 
tives to administer Society affairs. 
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IGY Satellite Exhibit 
in Simulated Operation 


Of widespread interest is develop- 
ment of plans and equipment for the 
earth satellite to be launched from 
Florida bases in 1957— PROJECT 
VANGUARD. A full scale model of 
the satellite with simulated operations 
will be on display in the U. S. Navy 
Booth 1107. A transparent shell will 
reveal many of the instruments in- 
stalled. Such measurements as me- 
teorites striking the shell, pressure, 
temperature, radiations and others 
will be simulated and transmitted to 
earth tracking and recording equip- 
ment. Available optical and radio 
tracking equipment will be on display. 
The model is constructed by the Office 
of Naval Research Laboratory. 

Adjacent to the Navy booth will be 
equipment and displays of companies 
and organizations on contract to build 
and launch the earth satellite. Those 
planning to exhibit are Glenn L. Mar- 
tin Co., Aerojet, Grand Central Rocket 
Co., Horning Cooper Co., General Elec- 
tric Co., and Vickers. The American 
Rocket Society will also have an ex- 
hibit. 
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Through these columns I would like 
to pay high tribute to the untiring 
efforts and cooperation of all the 
chairmen and members of the com- 
bined Host Committee from the New 
York and New Jersey Sections, includ- 
ing the wives of our members who 
were involved in the Ladies Program. 
Their preliminary work made my 
second ISA show much easier to plan 
and bring to opening day with the 
usual tremors. Their work this week 
gives me confidence of success. 

My hat’s off also to the various 
technical committees and subcommit- 
tees who not only produced a most sig- 
nificant program, but who also enabled 
us to get so many author’s manu- 
scripts in advance of the Conference 
so we could print the Proceedings in 
time to be distributed this week. 

Of course, there are those other 
National Committees and ISA Officers 
who play a vital role in the success 
of our Annual Conference and Exhibit. 
To these unnamed stalwarts, I also ex- 
tend these sincere thanks. 

And then my own staff’s labors are 
deserving of special mention because 
it’s no cinch to make the various dead- 
lines “or all the materials required for 
the JOURNAL, for the Conference Pro- 
gram, and for the various ISA meet- 
ings. 

The Exhibit Manager and his staff 
are also due bouquets of orchids fox 
their tireless work, done without fine 
distinctions as to what is Exhibit and 
what is Conference or Society respon- 
sibility. 

Above all, gratitude is acknowledged 
to the exhibitors, authors, speakers, in- 
structors, and other participants in the 
Sessions, Symposia, Clinics, Workshop, 
and Exhibit. Their enthusiastic and 
generous willingness to collaborate 
with ISA makes this the best and 
largest instrument event ever before 
produced anywhere in the world. 

Yes, it takes a lot of wheelhorses to 
earry such an ambitious plan to fru- 
ition. I thank my lucky stars that 
ISA has such a gang of devoted 


friends. 


President Sheen Speaks 
at New York Rotary 


ISA President Robert T. Sheen, 
president of Milton Roy Company, 
Philadelphia, Pa., will speak before the 
New York City Rotary Club at the 
Hotel Commodore, 12 Noon on Thurs- 
day, September 13th. He will talk on 
the economics and impact of instru- 
mentation and automation in our in- 
dustrial economy as a fitting prelude 
to opening of the 11th Annual ISA 
Show in the New York Coliseum on 
September 17. 
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meetings digest 





Louisiana Institute 
Schedules Conference 


The School of Engineering, Louisi- 
ana Polytechnic Institute announces 
the Fifth Annual Instrumentation 
Conference will be held on the campus, 
November 1-2. 

Exhibits of new equipment in instru- 
mentation and process control will be 
displayed by representatives of many 
leading manufacturers. A program has 
been arranged which includes the fol- 
lowing papers to be presented at the 
technical sessions: 

Radioactive Density and Level Measurements— 
Philip E. Ohmart, The Ohmart Corp. 
Organization of Instrument Departments for 
Processing Plants—G. C. Carroll, Mathieson 
Chemical Corp. 

Graphic Panels and Data Reduction Instru- 
ments, Present and Future—M. D. Shriver, 
Panellit, Inc. 

New Methods in Gas Measurement—a _ repre- 
sentative of The Foxboro Co. 

Automatic Operation in Oil and Gas Produc- 
ig N. Crossman, Jr., Garrett Oi] Tools, 
y = rn Controls on a Continuous Digester 
—Pascal Law, Southern Kraft Div., !nter- 
national Paper Co. 


For information contact Virgil Orr 
at the Institute, Ruston, La. 





Automation Exposition 
Set For November 26-30 


New York City’s Trade Show Build- 
ing will be the scene of the Third In- 
ternational Automation Exposition, 
November 26-30. 

Clinics will be offered in each of the 
following fields: electronic computers, 
process automation, machine tool auto- 
mation, office automation, automatic 
materials handling (conveyors) servo- 
mechanisms, electromechanical com- 
ponents and electronic components. 
Each session will be at the applications 
level and will consist of a 90-minute 
lecture and demonstrations. 

Over 170 exhibitors will display a 
vast range of equipment and services. 
For information contact Richard Rim- 
bach Associates, 845 Ridge Ave., Pitts- 
burgh, Pa. 





Nuclear Science Group 
Schedules Third Meet 


The Professional Group on Nuclear 
Science of the Institute of Radio En- 
gineers will hold its third annual meet- 
ing at Pittsburgh’s Webster Hall, Sep- 
tember 20-22. Four technical sessions 
will cover nuclear science, computation 
and simulation, instrumentation and 
reactor control. For information con- 
tact James B. Callaghan, Westinghouse 
Bettis Plant—W3R-N, P. O. Box 1468, 
Pittsburgh 30, Pa. 
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ISA to Co-Sponsor 
Medical, Biology Meet 


ISA, the Institute of Radio Engi- 
neers and the American Institute of 
Electrical Engineers will band to- 
gether to sponsor the Ninth Annual 
Conference on Electrical Techniques in 
Medicine and Biology. The conference 
will be held at New York City’s Gov- 
ernor Clinton Hotel, November 7-9. 

J. T. Vollbrecht, ISA Presidential 
nominee will serve as Chairman of 
the Program Committee. E Dale Trout, 
of the General Electric Company’s 
X-Ray Dept., Milwaukee, Wis., will act 
as general chairman. 

The three-day event will include 
technical sessions plus a field trip to 
the Brookhaven Laboratory. Contact 
Mr. Trout for more information. 





ASTM Slates Meeting, 
Apparatus Exhibit 


The Second Pacific Area Nationa‘ 
Meeting and Apparatus exhibit of the 
American Society for Testing Mater- 
ials will be held at the Hotel Statler, 
Los Angeles, September 17-21. 

In addition to ASTM Society affairs, 
the meeting will feature 43 sessions 
with 225 technical papers, plant and 
laboratory inspection trips, exhibit of 
research and testing apparatus, tech- 
nical photograph display and a wide 
array of entertainment. For more in- 
formation contact the ASTM, 1916 
Race St., Philadelphia 3, Pa. 





Electronics Conference 
Next Month in Chicago 


Twenty-four technical sessions and 
three luncheon addresses of general 
interest will highlight the 1956 Na- 
tional Electronics Conference at the 
Hotel Sherman, Chicago, October 1-3. 

The program for this 12th annual 
event features approximately 100 
papers on electronic research, develop- 
ment, and application. Mvre than 
10,000 persons are expected to attend 
the three-day meeting and exhibition 
having “Fifty Years of Progress 
Through Electronics” as its theme. 

The Conference is sponsored jointly 
by the American Institute of Electrical 
Engineers, Institute of Radio Engi- 
neers, Ulinois Institute of Technology, 
University of Illinois, and Northwest- 
ern University. Contact V. J. Danilov, 
Illinois Institute of Technology, Chi- 
cago 16. 









Computer Symposium _ 
Slated for October 


Problems and experience with : 
um-sized electronic computers Will be 
the theme of the third annual Com 
puter Applications Symposium to be 
held October 9-10 at Chicago’s Morrison 
Hotel. 

The Symposium, sponsored ann 
by Armour Research Foundation ot 
Illinois Institute of Technology, is tak. 
ing a cue from current trends in com: 
puting installations. 

A broad range of activities Will be 
covered including the mail order busi- 
ness; petroleum, chemical and aircraft 
industries; utilities; banking and in 
surance; heavy and light man 
ing, and educational institutions, 

Direct all inquiries to J. J, % 
Armour Research Foundation of : 
nois Institute of Technology, 19 
35th St., Chicago 16. 


Magnestism, Magnetic 


Materials Meeting 

The second Conference and Exhibit 
on Magnetism and Magnetic Materials 
will be held in Boston at the Hotel 
Statler, October 16-18. 

The Conference is sponsored by the 
American Institute of Electrical Engi- 
neers in cooperation with the Ameri- 
can Physical Society, the American 
Institute of Mining, Metallurgical and \ 
Petroleum Engineers and the Institute 
of Radio Engineers. For more infor- 
mation contact Conference Chairman 
R. M. Bozworth, Bell Telephone 
Laboratories, Murry Hill, N. J. 
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12th Annual ISA 
Show In Cleveland 


The 12th Annual ISA Instrument 
Automation Conference and Exhibit 
will be held in the Auditorium, Cleve | 
land, Ohio, September 9-13, 1957. Plans 
are under way for the technical pro 
gram, meetings, and exhibits. The 
Cleveland Public Auditorium provides 
ample floor space for both exhibits 
and meetings. 

Fred J. Tabery will again be the 
Exhibit Manager for this 12th ISA 
Show. Cleveland ISA Section will 
man the Host Committee. 

The Annual ISA Conference and Ex- 
hibit has developed without question 
to be “the show” of the instrument 
and automatic control industry. Every 
indication points to a continued growth 
in the impact and importance of this 
event for both users and manufac 
turers of instruments and _ control 
equipment. The Cleveland 1957 Show 
will offer, as every ISA Show has o& 
fered, the latest in equipment and 
authoritative technical information t 
a national and international audience. 
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ing Wichita Section President Q. Brakebill (right) pre- 
the gavel to H. T. Noble, newly-elected Section president 
while other members look on. The gavel exchange occured at a 
recent diuner meeting attended by members and guests which 
concluded the year’s meting activity. Clifford D. Miller, co- 
ordinator of audio-visual education in the Wichita public schools 
entertained the meeting with a travelogue of England and sev- 
eral European countries. 


Wayne County Section Installs 
New Officers; Sheen Speaker 


New officers of the Wayne County Section installed at 
its last regular meeting are: Harold Dirkers, president; 
Carl Zinn, Ist vice president; Harry Lennon, Jr., secretary; 
Bugene Carlson, treasurer; and George Huff, national dele- 
gate. National President Robert T. Sheen was principle 
speaker at the installation ceremonies. The new officers 
toured the Stroh Brewery, August 22.—C. L. Reber. 


James Goodwin, Ashtabula 
Section National Delegate Dies 


James Goodwin, National Delegate of tne Ashtabula Sec- 
tion died June 13 of a heart condition. Norman Graham, 
president, described Mr. Goodwin’s death as a great loss 
tothe Section. He was a charter member of the Ashtabula 
Section, its first national delegate and chairman of me- 
thaniec’s training. Don Frink will assume the post of 
National Delegate and R. W. Ryder will act as chairman 
of mechanic’s training. 


Butterfly Valves Subject 
at Houston Section July Meeting 


“The Sizing and Application of Butterfly Valves” was 
the subject of a talk by J. D. Eldridge at the July meeting 
of the Houston Section. Mr. Eldridge is chief engineer 
at the Keystone Valve Corp., Houston. The Section wel- 
comed 15 new members in July.—B. Bergfield. 
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New Jersey Section Announces 
Symposium, Education Program 


Preliminary announcement has been made for the Ninth 
Annual Symposium to be held by the New Jersey Section 
on April 2, 1957. The subject will be “Process Fluid An- 
alyzers” and will cover the problems associated with analy- 
sis of products and the methods and equipment available 
for such analysis. Such topics as gas chromatography, 
infrared anaiysis, thermal conductivity type gas analyzers. 
pH recording and control will be covered. 

The educational program of the New Jersey Section this 
year will include a training course on electronics for in 
strument engineers. It will consist of approximately 10 
classroom sessions as well as homework assignments. An 
instructor from the RCA Institutes has been engaged for 
the course. 

During the months of June and July the New Jersey 
Section approved 38 new membership applications. These 
new member sare mainly the result of the Section’s Dy- 
namic Measurement Program—an effort to further the art 
of instrumentation in the measurement, manipulation, pre- 
sentation and analyses of such variables as acceleration, 
vibration, etc. 

The first meeting in connection with the Dynamic 
Measurements Program will be held October 2 at the Hotel 
Essex House in Newark. The subject will be “Instrumenta- 
tion on the Vanguard Satellite Program.” Vernon Crouse, 
senior engineer in charge of instrumentation on this pro- 
gram for the Glenn L. Martin Co., will be speaker. 

The regular monthly meeting will be held October 23 on 
the subject of “Instrument Application—Electric or Pneu- 
matic.” V. V. Tivy of The Foxboro Co., and W. A. Craw- 
ford of the DuPont Co. are expected to be speakers.—E. B. 
Kretzmer. 


Dates Set for Philadelphia 
Section’s Annual Symposium 


November 7-8 are the dates for the Philadelphia Section’s 
Annual Symposium to be held at the Bellevue-Stratford 
Hotel, Philadelphia. “Automatic Data Processing” is the 
title of this year’s meeting. 

The program will incorporate technical papers and panel 
discussions and will be augmented by an Instrument Fair 
featuring displays by leading manufacturers of the latest 
automatic measurement, control and data handling equip- 
ment. For information contact H. Ritcher, Fischer & 
Porter Co., 29 Bala Ave., Bala-Cynwyd, Pa. 





Section Correspondents 


With the beginning of a new program year there 
will be many activities of interest to ISA Journal 
readers. Section correspondents are requested to 
send photographs, personal notes, program informa- 
tion and plans for your Section to Departments Edi- 
tor, ISA Journal, 313 Sixth Ave., Pittsburgh 22, Pa. 
Deadline is 10th of month preceding month of pub- 
lication. 
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Pewoual Notes 


es 


John L. Kent 


Donald E. Pierce 


Harry V. Wenger, Jr. 


Brush Electronics Co. announced the 
appointment of Donald E. Pierce, a 
member of the Cleveland Section, as 
manager of its equipment sales de- 
partment. 


R. G. Tower, manager of The Bris- 
the Company’s Chicago office has been 
named to head a new Western sales 
office to be opened by the Waterbury, 
Conn. firm in Denver, Colo. Mr. 
Tower is a member of the Chicago 
Section. 


Robert F. Lane, assistant to the 
president of Fischer & Porter Co., has 
been made a member of the company’s 
board of directors. Mr. Lane is a 
member of the Philadelphia Section 
and has been with the Hatboro, Pa. 
instrument manufacturer for 13 years. 


xk * 


Eugene J. Moscaret, a member of 
the Niagara Frontier Section, has 
been named manager of Consolidated 
Electrodynamic Corporation’s central 
regional office in Chicago. Mr. Mos- 
caret had been district manager in 
Buffalo. 
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Robert F. Lane Eugene L. Moscaret 


The George Haynes Co., owned by 
George Haynes, a member of the Kan- 
sas City Section, has been named 
sales and service representatives of 
the Hammel-Dahl Co., manufacturers 
of automatic control equipment. They 
will operate in Western Missouri and 
Northern Kansas. 


Robertshaw-Fulton Controls Corp. 
has appointed Harold W. Rice as di- 
rector of its West Coast Research and 
Development Laboratory. Mr. Rice is 
a member of the Los Angeles Section 
and had been project supervisor at the 
same laboratory. 


John L. Kent, a member of the ISA 
Journal’s Editorial Board, has been 
elected president of the newly-formed 
Technical Writing Improvement So- 
ciety. Mr. Kent, considered the coun- 
try’s top authority on technical writ- 
ing, is chief of the editorial bureau of 
Consolidated Electrodynamics Corp., 
Pasadena, Calif. 


Three members of the Los Angeles 
Section recently made company 
changes. Edward A. Ford, formerly 
with the Foxboro Co. is now with 
Kearfott Co., Inc., in Pasadena, Calif. 
Helmut Zoike resigned from Redstone 
Arsenal, Huntsville, Ala., to accept a 
post with Servomechanisms, Inc., 
Hawthorne, Calif., and Donald W. 
Early has joined Redel, Inc., Ana- 
heim, Calif. He was formerly with 
Rocketdyne Division of North Ameri- 
can Aviation, Inc. 


The most interesting thing to most people — is other people 


George Haynes Harold W. 


Y. Wayne Miller, secretary 
Philadelphia Section, has gone? 
partnership with W. D. Laverell # 
the name of Penn-Del Inst 
Sales Co. as manufacturer’s re 
sentatives. Mr. Miller had been 
Cyberno Products Co. 


John Root, a member of the F 
delphia Section, has been named 
dustrial manager at Buffalo for} 
Industrial Division of Minneapol 
Honeywell Regulator Co. Mr. Ri 
had been industrial sales supe 
in the Philadelphia office. 


Harry V. Wenger, Jr., a memb 
the Seattle Section, has been appoint 
Pacific-Northwest sales represent 
of the Selas Corp. of Ame 
Dresher, Pa. The firm designs 
builds gas fired heat processing eq 
ment for precise and automatic op 
tions. 


H. M. Twible, a member of the @ 
cago Section, has been appointed 
dustrial manager in Milwaukee 
Minneapolis-Honeywell Regulator 
Mr. Twible had been in the firm 
Chicago office in the same capacityy 


: Fs 


Nevada Testing Laboratories, 
Vegas, Nev., has announced the 
pointment of Fred N. Singdale 
Vice President and General Mani 
He is a member of the Los Angele 
Section. " 
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